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ABSTRACT 

Context. Optical novae have recently been identified as the major class of supersoft X-ray sources in M 31 based on ROSAT and early 
XMM-Newton and Chandra observations. 

Aims. This paper reports on a search for X-ray counterparts of optical novae in M 31 based on archival Chandra HRC-I and ACIS-I 
as well as XMM-Newton observations of the galaxy center region obtained from July 2004 to February 2005. 

Methods. We systematically determine X-ray brightness or upper limit for counterparts of all known optical novae with outbursts 
between November 2003 to the end of the X-ray coverage. In addition, we determine the X-ray brightnesses for counterparts of four 
novae with earlier outbursts. 

Results. For comparison with the X-ray data we created a catalogue of optical novae in M 31 based on our own nova search programs 
and on all novae reported in the literature. We collected all known properties and named the novae consistently following the CBAT 
scheme. We detect eleven out of 34 novae within a year after the optical outburst in X-rays. While for eleven novae we detect the end of 
the supersoft source phase, seven novae are still bright more than 1200, 1600, 1950, 2650, 3100, 3370 and 3380 d after outburst. One 
nova is detected to turn on 50 d, another 200 d after outburst. Three novae unexpectedly showed short X-ray outbursts starting within 
50 d after the optical outburst and lasting only two to three months. The X-ray emission of several of the novae can be characterized 
as supersoft from hardness ratios and/or X-ray spectra or by comparing HRC-I count rates with ACIS-I count rates or upper limits. 
Conclusions. The number of detected optical novae at supersoft X-rays is much higher than previously estimated (> 30%). We use 
the X-ray light curves to estimate the burned masses of the White Dwarf and of the ejecta. 

Key words. Galaxies: individual: M 31 - novae, cataclysmic variables - X-rays: galaxies - X-rays: binaries - Catalogs 



. ^ | 1. Introduction the post-outburst WD envelope show that stead y H-burning can 

[s/^ _ , „ , . , ,^xx s , only occur for masses smaller than ~ 1O _5 M (Sala & Hernanz 

, The outbursts of classical novae (CNe) are caused by the ex- 2005b; Tu chman & ^^TjggK , and the observed evolution of 

Oj plosive hydrogen burning on the white dwarf (WD) surface of ^ sss in ym4 Q has been successfull modeled b an 

' a cataclysmic variable (CV), a close binary system with trans- enyel o{ „ 2 x 10 -6 Mq (Sala & Hemanz 2005a) WD en _ 

for of matter from a main sequence star to the WD After yd modelf , ^ show ^ ^ duration Qf ^ sss ^ dg _ 

10 - 10 ; M ° of H " nc h material are transfered to the WD, ig- dg Qn ^ metalicity of the envelope, so the monitoring of 

nition in degenerate conditions takes place in th e accreted enve- ^ sss states of CNe Mes constraints also on the ch emi 

lore and a thermonuclear runaway is initiated (Jose & Hemanzj , £ . nmnnsirinn nf the nnst . nlltbllrst enveW lHachisu & Katr 



lope a nd a tnermon uclear ru naway is initia ted (Jose & Hernanz| ^ osition of the post . outburst envelope. lHachisu & Katol 
E99i| Starrfield et a JB |Pnalnik & j^|199j). As aeon- (200 6a) have developed envelope and optically thick wind mod- 
sequence, the envelope expands and causes the brightness of the ek ^ simulate ^ ^ uy and x u h( curyef , for sey _ 
star to increase to maximum luminosities up to ~ 1O 5 L . A frac- gral WD masses and chemical compositions, and have used them 
tion of the envelope « ejected, while a part of it remains in steady tQ su ccessfally simula te the observed hght cu rves of several no- 
nuclear burning on the WD surface This powers a supersoft yag (Hachisu & KatQ 2005; KatQ & Hachisu ^ 2QQ6) 

X-ray source (SSS) which can be observed as soon as the ex- . . . . , ,. 

. j i , ii .u- v Accreting WDs in recurrent novae (RNe) are good candi- 

panding elected envelope becomes optically thin to soft X-rays, , „ ° T ,„. T . . , 

■.u.u « c u i/t m5 , n 6T/Mim . u dates for type la supernovae (SNe) as RNe are believed to con- 
with the spectrum of a hot (y e ff : 10 - 10 K) WD atmosphere . . TT • ■ , , , 

Kl — — i", p ■■ r ll i»r»ik rru j c ^ ooo i. tain massive WDs. However, one of the main drawbacks to make 

(MacDonald & Vennes 1991). The duration of the SSS phase is _. T . ,. . . . ,„., . 

^ : , . , . — ., „ 7ri . /, „„„ RNe believable progenitors of SNe-Ia was their low fraction in 

inversely related to the WD mass while the turn-on of the SSS , L, — . . „ . T . . T , ^ . 

, . . , , . . , . ., c optical surveys Delia Valle & Livio 1994). In the case of CNe 

is determined by the mass elected in the outburst. Models of ... J . r~r~. — — , • ..^ , ^ , 

the ejection of material in the outburst makes it difficult to fol- 

* Partly based on observations obtained with the Wendelstein low the long-term evolution of the WD mass. For some CNe 

Observatory of the Universitatssternwarte Miinchen there is a disagreement between theory and observations regard- 

** Tables A.l and A.2 are only available in electronic form at the i"g *e ejected masses, with observational determinations of the 

CDS via a nonymous ftp to cdsarc.u- strasbg.fr (130.79.128.5) or via mass in the ejected shell larger than predicted by models. The 

http://cdsweb.u-strasbg.fr/cgi-bin/qcat7J/A-i-A/ duration of the SSS state provides the only direct indicator of 
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the post-outburst envelope mass in RNe and CNe. In the case of 
CNe with massive WDs, the SSS state is very short (< 100 d) and 
could have been easily missed in previous surveys. CNe with 
short SSS state are additional good candidates for SNe-Ia pro- 
genitors which makes determining their frequency very impor- 
tant. 

Nevertheless, the number of SSS states observed in novae 
is small. In a total of 39 CNe observed less than ten years af- 
ter the outburst b y ROS AT, SSS states were found only in three 
ai1 l200ll) . wit h SSS phases lasting between 400 



novae dOrio et 



g t 

days and 9 years: GQ Mus dOgelman et alJI 19931). V1974 Cyg 
dKrautter et al.1 1 19961). and Nova LMC 1995 dOrio & Greinerl 
119991: lOrioet all 120031) . The Chandra and XMM-Newton ob- 
servatories have detected SSS emission for three m ore no- 
vae: V382 Vel (lOrio et all l200l iBurwitz et al] l2002h. V 1494 
Aal dDrake et all 12003]). and V4743 Sgr dNess et al l 12001 
lOrio & Tepedelenlioglull2004l) . But for most Galactic and LMC 
novae, only a limited number of observations have been per- 
formed for each source, providing little constraints on the du- 
ration of the SSS state. A recent exception is the monitoring of 
the recurrent nova RS Oph in spring 2006 with the Swift satel- 
lite which clearly determined the en d of the SSS state af ter less 
than 100 days after outburst (see e.g.lOsborne et al.l20 06) which 
suggests a WD mass of 1.35 M Q dHachisu et al.ll2006l) . 

Although only X-ray observations can provide direct in- 
sight into the hot post-outburst WD, ultraviolet emission lines 
arising from the ionization of the ejecta by the central X-ray 
source reflect the presence of on-going hydrogen burning on 
the WD surface. Several works have used this indirect indi- 
cator to deter mine the turn-off of classical novae from IUE 
observations ( Shore et al. 19961: iGonzalez-Riestra et al. I [1991 
IVanla ndingha met alj|2001 ), showing in all cases turn-off times 



shorter than expected. 

The small number of novae found to exhibit a SSS state, and 
the diversity of the duration of this state (from 10 years down to 
few weeks) are one of the big mysteries in the study of hydro- 
gen burning objects over the last years. Despite an extensive ToO 
program with Chandra and XMM-Newton (of order 3 dozen ob- 
servations during the last 6 years), little progress has been made 
in constraining the duration of the SSS states, or to even putting 
constraints on the long term evolution of accreting WDs in bi- 
nary systems. 

In contrast to the Galaxy, X-ray observations of the cen- 
tral a rea of the big nearby spiral galaxy M 3 1 (distance 780 
kpc. lHolland1ll998l IStanek & Garnavich]|1998l) . with its mod- 
erate Galactic fo reground absorption (Nn= 6.66xl0 20 cut 2 , 
IStark et alJfl992h . offer the unique chance to learn more about 
the duration of the SSS phase in novae with minimal effort: M 3 1 
is the only nearby galaxy with many (more than 100 nova ex- 
plosions are known from the center area over the last 5 years!) 
reported optical novae within the field of view (FOV) of one 
XMM-Newton EPIC or Chandra HRC-I or ACIS observation. 
All novae are at the same, known distance, thus allowing easy 
comparison of light curves and maximum brightness/luminosity 
in optical and X-rays. 

Recently, IPietsch et all d2006l l2005al hereafter PFF2005) 
combined an optical nova catalogue from the WeCAPP survey 
with optical novae reported in the literature and correlated them 
with the most recent X-ray catalogues from ROSAT, XMM- 
Newton and Chandra, and - in addition - searched for nova cor- 
relations in archival data. They reported 2 1 X-ray counterparts 
for novae in M 31 - mostly identified as supersoft sources (SSS) 
by their hardness ratios - and two in M 33. Their sample more 
than triples the number of known optical novae with supersoft X- 



ray phase. For most of the counterparts, X-ray light curves could 
be determined. From the well determined start times of the SSS 
state in two novae, the hydrogen mass ejected in the outburst 
could be determined to ~ 10~ 5 M Q and ~ 1O~ 6 M , respectively. 
The supersoft X-ray phase of at least 15% of the novae started 
within a year. At least one of the novae showed a SSS state last- 
ing 6.1 years after the optical outburst. Six of the SSSs turned on 
between 3 and 9 years after the optical discovery of the outburst 
and may be interpreted as recurrent novae. If confirmed, the de- 
tection of a delayed SSS phase turn-on may be used as a new 
method to classify novae as recurrent. The new method yielded 
a ratio of recurrent novae to classical novae of 0.3 which is in 
agreement (within the errors) with previous works. 

For one of these six cases (source 1 91 from the XMM- 
Newton catalogue of M 31 X-ray sources IPietsch et a 1. 2005b, 
hereafter PFH2005), ISmirnova & Alksnisl d2006l) showed that 
the SSS was correlated with a nova which was detected on opti- 
cal images 84 days before the X-ray detection (M31N 2001 -lOf). 
The position of this nova differs from that of the nova close-by 
proposed as identification by PFF2005. Therefore the explana- 
tion as recurr ent nova is no longer nec essary for this system. 

Recently, Smi rnova et alJ d2006) reported the identifica- 
tion of another transient SSS in the M 31 northern disk, 
1PFH20051 543 = XMMU J004414.0+412204 = nl-86 
dTrudolvubov et al]|2002l: iGarcia et aLll2002h iTru dolvubo v et al] 
120051: IWilliams et al.ll2006l) . with an optical nova (M31N 2001- 
11a, see Table A.l). The nova outburst in November 2001 hap- 
pened 53 days before the detection as SSS. After the first SSS in 
M 31 identified with a nova, M31N 1990-09a dNedialkov et al.1 
2002) and M3 1 N 200 1 - 1 Of , M3 1 N 200 1 - 1 1 a is already the third 
optical nova in M 31 for which the optical outburst was de- 
tected when searching for optical counterparts of supersoft X- 
ray sources. 

Here we report on a follow-up of the PFF2005 work based on 
archival Chandra HRC-I and ACIS-I as well as XMM-Newton 
observations of the M 3 1 center area collected from July 2004 to 
February 2005. The optical nova catalog used for the correlation 
contains many novae detected by Kamil Hornoch (Appendix B) 
and the WeCAPP project and additional novae from the literature 
(see Sect. 2 and Appendix A). During this work we created an 
M 3 1 optical nova catalog from the literature that contains ~700 
optical nova candidates with references for parameters (like po- 
sitions, date of outburst, brightness and filter, optical spectra, X- 
ray detection). We homogeneously name the M 3 1 novae follow- 
ing the CBAT naming scheme (see Appendix B) that we want to 
update regularly in an internet version. In Sect. 3, we discuss 
the X-ray observations and methods used. In Sect. 4 we give 
light curves and upper limits, and X-ray spectral information for 
counterparts of M 31 novae. Based on these results we argue that 
X-ray SSS states are significantly more common in optical novae 
than reported before. We discuss ejected masses and WD masses 
derived from the X-ray light curves. We also discuss the special 
case of nova M31N 2004-1 If, the first nova in M 31 detected in 
Hubble Space Telescope (HST) images and probably a recurrent 
nova, which is one of the two novae in M 3 1 detected in X-rays 
within 35 days after the optical outburst (Sect. 5). 



2. M 31 optical nova catalogue 

The optical novae used for cross-correlation with the X-ray data 
result in part from 8 years of observations (September 1997 
to February 2005) of the central part of M 31 by the con- 
tinuing Wendelstein Calar Alto Pixellensing Project (WeCAPP, 
iRiffeser et al.l200lb . WeCAPP monitors a 17.2' x 17.2' field cen- 
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tered on the nucleus with the 0.8 m telescope at Wendelstein 
Observatory (Germany) continuously since 1997. The obser- 
vations are carried out in R and / filters close to the Kron- 
Cousins system. Data were reduced using the WeCAPP reduc- 
tion pipeli ne mupipe, which imp lements an image subtraction 
technique dAlard & Lupton|[l998l) to overcome the crowding ef- 
fects and allow prop er photometry of va riable sources in the cen- 
tral bulge of M 3 1 ilRiffeser et al.ll2003l) . 

In the full WeCAPP data set, 23781 variable so urces were 
detec ted, most of them being Long Period Variables (Flir i et aD 
2006). The 1 cr error radius of the astrometric solution is C' 1 6 . 

A catalogue of more than 75 novae bri ghter than 20. mag 
detected in the survey is in preparation dFliri et al.ll2.007l here- 
after FBR2007). The outburst of six of the novae in 2005 oc- 
curred after the X-ray observations. An example for an optical 
light curve of a nova which correlates with a time variable SSS 
detected by XMM-Newton and Chandra, was shown in Fig. 1 of 
PFF2005 (nova M31N 2000-07a = WeCAPP-N2000-03). 

We combined the WeCAPP nova list with novae from 
other surveys of M 31. Many of them are listed in the 
nova pages "M31 (Apparent) Novae Page" provided by 
the International Astronomical Union, Central Bureau for 
Astronomical Telegrams CBAT and the finding charts and infor- 
mation, collected by David Bishop (see Appendix A). Of spe- 
cific interest for the X-ray correlations were the many novae de- 
tected by Kamil Hornoch and collaborators in 2003 to 2005 for 
which we give position and light curve information in Appendix 
B. Throughout the paper, we use the CBAT nova nomenclature 
(see Appendix A). We also adopted this naming scheme for no- 
vae that were not registered by CBAT. For the WeCAPP and 
Hornoch novae we estimated the time interval between maxi- 
mum brightness and two magnitudes below. We derived these ti 
timescales with a very simple algorithm. First we evaluated the 
observed maximum brightness and its Julian date. Starting from 
this point we searched for later points, where the interpolated 
(decreasing) line between two data points is crossing a bright- 
ness 2 mag fainter than the maximum. The difference between 
this time and the maximum time gives a good guess for the f2 
timescale. 

For the detailed search for X-ray emission, we use all optical 
novae in the FOV of the Chandra HRC-I with outbursts from 
13 months before to the time of the deep X-ray observations 
(i.e. five in November/December 2003, 29 in 2004 and two in 
January/February 2005). 

There are three optical novae in 2004 that need a special dis- 
cussion: 

M31N 2004-07a was detected by Fiaschi et al. (2004, see 
http://cfa-www.harvard.edu/iau/CBATJVI31.html) on Ho- filter 
images on July 30, 2004. In the WeCAPP catalogue there is a 
nova within 4" of the position (WeCAPP N2004-06) which was 
detected on R band images on November 5, 2004 when that field 
was covered for the first time after a gap of nearly half a year. A 
search on Ondfejov observatory R filter and La Palma observa- 
tory Ha filter images (see Nova No. 41 in Appendix B) revealed 
that both detections are from the same nova outburst, that the 
position of the nova is close to that given by WeCAPP, and that 
it was a slow nova with an outburst well before the first Ha filter 
detection. 

Nova M31N 2004-1 lg was detected in the WeCAPP survey 
(WeCAPP N2004-10) on November 10, 2004 after a gap in the 
observations of 15 days. A search on Lelekovice and Ondfejov 
R filter images (see Nova No. 40 in Appendix B) revealed that 
the nova outburst occurred at least 4 days earlier. 



Table 1. Detection of novae within 2" of M3 IN 2004-1 If. 



Name' 7 


l\ /\ 111, III. U J 


An , 


JD* 


1_> 1 IgllLlltOS 


Ref. c 


M31N 


ripe iri'm'c i 


^Dec 


T (a\ d 
1 \A) 


(mag) 








\ ) 








1984-07a 


f\f\ A A 1 ^ 

00:42:47.2 


0.6 


5909.5 


17.6: 


(1) 




+41:16:20 


0.2 


0.0 


B 




2001-lOc 


00:42:47.21 


0.7 


12193.5 


17.4 


(2) 




+41:16:18.7 


1.1 


17.2 


R 




2004-02a 


00:42:47.27 


1.4 


13039.3 


16.6 


(3) 




+41:16:21.4 


1.6 


19.5 


R 




2004-1 If 


00:42:47.15 


0.0 


13311.8 


17.9 


(4) 




+41:16:19.8 


0.0 


20.3 


R 





Notes: 

": following CBAT nomenclature (see text) 
b : Julian Date - 2 440 000 

c : Detection reference: (1) R137, Rosi no et all 
WeCAPP N2001-14, FBR2007 (3) WeCAPP N2004-03, 
WeCAPP N2004-1 1, FBR2007, this work 
d : Time from first reported outburst in the field in years 
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Fig. 2. In this figure we present the first nova in M 3 1 detected in 
ground and space data (HST). The Nova M31N 2004-1 If light 
curve consists of four data points obtained with HST/ ACS in the 
blue band using the F435W (JD=2453027 and JD=2453331), 
FR423N (JD=2453311) and FR388N (JD=2453317) filters, re- 
spectively and plotted as open squares. The first HST F435 W im- 
age provides a good estimate for the brightness about 9 months 
before the eruption (the arrow-marked data point), which trans- 
lates in a minimum outburst amplitude of 5.3 mag in the B band 
and a maximum (observed) brightness of B = 17.9 mag (see 
scale at left y-axis). Additionally 16 WeCAPP data points were 
obtained in the R-band (scale at right y-axis) with the 0.8 m 
Wendelstein telescope which are shown as filled circles with 
their 3cr error bars. 



Nova M31N 2004-1 If was detected in the WeCAPP sur- 
vey (WeCAPP N2004-11) on November 10, 2004 in the same 
field. Its position close to the M 3 1 center prevented the detec- 
tion in Lelekovice and Ondfejov images. However, a search in 
archival HST ACS images showed the nova in outburst on three 
images on 2004 November 2, 8, and 22 (8 and 2 days before 
and 12 days after the WeCAPP detection), while it is also de- 
tected in the pre-nova stage on 2004 January 23. For the ACS 
data we carried out an absolute photometric calibration in the 
F435W band for the date JD=2453331 using a zero point in the 
B band of 25.779 mag. This is consistent with the zero point 
given in iDe Ma rchi et al] d2004l) . The absolute calibration was 
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Fig. 1. Images of M31N 2004-1 If: From the left to the right HST-ACS (F435W) 2004-01-23, Wendelstein (R) 04-10-25, HST-ACS 
(FR423N) 2004-1 1-02, HST-ACS (FR388N) 2004-1 1-08, Wendelstein (R) 04-1 1-09, HST-ACS (F435W) 2004-1 1-22. The different 
bands are given in brackets. The angular scale of each image is 6" x 10.5". Note that already in the first image the pre-nova is clearly 
identified. Due to the lower resolution the faint source is not visible in the second image taken on Wendelstein previous to the nova 
outburst. After the outburst the nova is also visible in the fifth image from Wendelstein. 



checked using the globular cluster [BHB2000] 12 4-NB 10 yield- 
ing 15 .94 mag in B consistent with the published dBarmbv et al.l 
2000) value of 15.87 mag. We thus estimate an accuracy for the 
F435W-band measurements of roughly 0.1 mag. All HST/ACS 
data points were obtained by differential photometry in respect 
to four different stars in each ACS image. The scatter of the mag- 
nitudes derived from these stars give a rough estimate for the er- 
rors (see Figs. Q]and E|. Already in the HST image taken about 9 
months before the eruption the pre-nova is clearly identified. Its 
estimated brightness in outburst of B = 17.9 mag and the mini- 
mal outburst amplitude of 5.3 mag in the B band are well consis- 
tent with M31N 2004-1 If being a recurrent nova in a symbiotic 
system like e.g. RS Oph (see also lHach isu 2003). Already three 
nova outbursts have been reported from within 2 arcsec of the 
position of M31N 2004-1 If (see Table[Ql. A detailed astrometry 
of the three WeCAPP detections shows that the positions of the 
corresponding novae are not the same. However, M31N 2004- 
1 If may still be a recurrence of nova M31N 1984-07a. From 
the WeCAPP data we estimated the decay time from maximum 
brightness to a brightness two magnitudes below (?2r) to 28.4 d. 



3. X-ray observations and methods used for the 
M 31 nova search 

The search for X-ray counterparts of optical novae in M 3 1 re- 
ported in PFF2005 used XMM-Newton and Chandra observa- 
tions collected till June 2002. After that there were mainly three 
groups of X-ray observations pointing to the M 3 1 center area 
which we extracted from the archive and analyzed for X-ray 
counterparts of optical novae. 

- Four 50 ks Chandra HRC-I observations to monitor M 31* 
(the nuclear source in M3 1 corresponding to Cen A* in the 
Galaxy) with about one month spacing which are partly split 
in two ObsIDs on the same day (PI Garcia) 

- Several short (< 5 ks) Chandra ACIS-I observations of the 
M 3 1 bulge area to detect and monitor black hole X-ray tran- 
sients separated by about a month (Pis Garcia, Murray) 

- Four 20 ks XMM-Newton observations within four days to 
monitor the low mass X-ray binary RX J0042.6+41 15 (PI 
Barnard) located 1.1' to the west of the M 31 nucleus posi- 
tion 



We give an observation log of the Chandra and XMM- 
Newton observations newly analyzed in Tables [2] and [3] There 
are several earlier Chandra ACIS-I observations to the center 
of M 31 from August 2002 to May 2004 (ObsID 4360, 4678 - 
4682, 4691). However, no novae were detected and we there- 
fore do not show them in Table [2] We checked for offsets of the 
Chandra position solution from th e nominal aspect so lution us- 
ing the point s ource catalogu es of iKong et alj ([2002, hereafter 
KGP2002) and lKaarell j2002l hereafter K2002). No significant 
offsets were found (< 0.2"). For the analysis we merged ObsIDs 
6177 and 5926 as well as 6202 and 5927 as they were performed 
within a day. To be more sensitive for nova M31N 1995 -09b we 
determined the flux combining all HRC observations of Table|2] 
Count rates and 3 <x upper limits have been corrected for re- 
duced off-axis effective area, assuming a soft spectrum. At 10' 
off-axis for the Chandra high resolution mirror assembly HRMA 
the area is reduced to about 85% as given in the Chandra cali- 
bration database v.3.2.1. 

For the XMM-Newton source detection, we rejected times 
with high background (ObsID 0202230301 is totally rejected as 
it shows high background throughout the observation). To in- 
crease the detection sensitivity we merged the data of ObsIDs 
0202230201, 0202230401 and 0202230501 after correction of 
the position offset. Within the three day time-span of the ob- 
servations one would not expect strong brightness changes of a 
nova. For the spectral analysis of nova M31N 1999- 10a we used 
a less stringent background screening as we were only inter- 
ested in energies below 1 keV and even could use part of ObsID 
0202230301. Parameters of individual observations are summa- 
rized in Table[3] In Tables[6]and[7]we assume an average JD for 
these observations of 2453 205.5. 

We calculated intrinsic luminosities or 3cr upper limits in the 
0.2-1 .0 keV band starting from the 0.2-1 keV count rates or up- 
per limits in EPIC and ACIS I and the full count rates or upper 
limits in the Chandra HRC and assuming a black body spec- 
trum and Galactic foreground absorption. Table [4] gives energy 
conversion factors for the different instruments for 40 e V and 50 
eV black body temperatures. As one can see the ECFs strongly 
change with the softness of the spectrum. Additional absorption 
within M 31 would heavily change the observed count rate. An 
extrapolation to the bolometric luminosity of a nova at a time is 
very uncertain and this is even more so as the temperatures of 
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ObsID 


Obs. dates 


JD + 


Pointing 


direction 


*-exp 








(2450000+) 


RA/Dec (J2000) 


(ks) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


ACIS-I 


4719 


2004-07-17 


3204.48 


U.4Z.4Z.VO 


41 . 10. J 1 .0 


4.12 


ACIS-I 


4720 


2004-09-02 


3251.13 


0:42:43.53 


41:16:22.6 


4.11 


ACIS-I 


4721 


2004-10-04 


3283.40 


0:42:40.24 


41:16:14.2 


4.13 


ACIS-I 


4722 


2004-10-31 


3309.61 


0:42:41.10 


41:15:40.7 


3.90 


ACIS-I 


4723 


2004-12-05 


3344.91 


0:42:49.42 


41:16:29.6 


4.04 


HRC-I 


5925 


2004-12-06 


3346.6 


0:42:43.91 


41:15:54.4 


46.3 


HRC-I 


6177 


2004-12-27 


3366.9 


0:42:44.22 


41:15:53.8 


20.0 


HRC-I 


5926 


2004-12-27 


3367.5 


0:42:44.24 


41:15:53.3 


28.3 


HRC-I 


6202 


2005-01-28 


3398.7 


0:42:44.64 


41:15:53.9 


18.0 


HRC-I 


5927 


2005-01-28 


3399.5 


0:42:44.65 


41:15:53.7 


27.0 


HRC-I 


5928 


2005-02-21 


3423.5 


0:42:44.98 


41:15:55.0 


44.9 



Notes: + : Julian Date at mid of observation 

Table 3. Log of archival XMM-Newton observation to the M 3 1 center in July 2004. 



ObsID 


Obs. dates 


JD + 


Pointing direction 


Offset * 


EPIC 4 P (ks) 








(2450 000+) 


RA/Dec (J2000) 




PN 


MOS1 


MOS2 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


0202230201 
0202230301 
0202230401 
0202230501 


2004-07-16 
2004-07-17 
2004-07-18 
2004-07-19 


3203.30 
3204.15 
3205.62 
3206.19 


0:42:38.58 
0:42:38.58 
0:42:38.58 
0:42:38.58 


41:16:03.8 
41:16:03.8 
41:16:03.8 
41:16:03.8 


-1.3,-1.2 
-1.0,-0.9 
-1.7,-1.5 
-1.4,-1.8 


16.4 (16.4) 
0.0(18.6) 

12.4(12.8) 
8.0(19.4) 


19.4 
0.0 
17.9 
10.2 


19.4 
0.0 
17.9 
10.2 



Notes: 

+ : Julian Date at mid of observation 

* : Systematic offset in RA and Dec in arcsec determined from correlations with 2MASS, USNO-B1 and Chandra catalogues 

1 : Dead time corrected exposure time in units of ks after screening for high background. In brackets we give the PN exposure time used for the 

spectral analysis of nova M31N 1999- 10a. All observations in full frame imaging mode with medium filter 



Table 4. Count rate conversion factors to un-absorbed fluxes 
(ECF) into the 0.2-1 keV band for black body models with tem- 
peratures of 40 eV and 50 e V for different instruments and filters, 
including a Galactic foreground absorption of 6.66xl0 20 cm -2 . 





Detector 


Filter 


40 eV 


50 eV 






(10-" erg 


; cirT 2 ct ) 


EPIC PN 


medium 


2.15 


1.22 


EPIC MOS1 


medium 


11.4 


5.94 


EPIC MOS2 


medium 


11.1 


5.78 


Chandra HRC-I 




9.17 


6.76 


Chandra ACIS-I 




152. 


55.6 



Table 5. Count rate conversion factors from Chandra HRC-I to 
the full energy band of Chandra ACIS-I for different spectra de- 
rived for Chandra Cycle 6 using PIMMS v3.7. For all spectra 
we assume a Galactic foreground absorption of 6.66xl0 20 cm -2 . 
Model spectra include: power law with photon index of 1 .7 (PL), 
thermal bremsstrahlung with a temperature of 1 keV (BR) and 
three black body spectra (BB) of different temperature. 





Spectrum PL (a) 
1.7 


BR (kr) 
1.0 keV 


70 eV 


BB (kr) 
50 eV 


30 eV 


ACIS-I/HRC-I 1.81 


1.33 


0.28 


0.133 


0.023 



novae may vary with time after outburst and from nova to nova 
and may well correspond to a spectrum even softer than 30 eV. 

To classify X-ray sources as SSS, we here use XMM-Newton 
EPIC and Chandra ASIS-I spectra. Unfortunately, many of the 
novae in 2004 are only detected with the Chandra HRC-I and 
can not be classified by this instrument. Nevertheless, several of 
these novae can indirectly be classified as SSS if they are de- 
tected in the Chandra HRC-I observation 5925. We then can 



make use of the Chandra ACIS-I observation 4723 performed 
1.7 days earlier. Under the assumption that the novae did not 
change X-ray brightness and spectrum between these observa- 
tions, we can check if the corresponding X-ray source had a soft 
spectrum by comparing ACIS-I count rates or upper limits with 
HRC-I count rates. Table [5] gives count rate conversion factors 
from HRC-I to ACIS-I for different spectral models assuming 
Galactic foreground absorption. While hard or moderately hard 
spectra lead to conversion factors above one, typical supersoft 
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spectra as found in novae show conversion factors below 0.5. 
Classification of spectra via this method are indicated in Table [6] 
and|7]with "(ACIS-I)" under comments. 



4. M 31 optical nova detected with Chandra and/or 
XMM-Newton 

We searched for X-ray emission from nova counterparts using 
two methods with results presented in Tables [6] and [7] respec- 
tively. The novae in the tables are sorted with ascending time of 
outburst. 

First, we searched for X-ray flux or upper limits for optical 
nova counterparts that had been detected in X-rays by PFF2005 
and were still X-ray active at the last observations analyzed by 
PFF2005 (beginning of 2002). We added optical nova counter- 
parts that were newly detected in the 2004/5 X-ray observa- 
tions if the optical outburst of the nova was before November 
2003 (see Table [6j. In the covered field, the density of novae 
is rather high and the positions of novae with outbursts before 
1995 are often not as well determined (see Table A.l). In addi- 
tion, one would only expect the start of the SSS state later than 
10 years after outburst for novae under extreme conditions (low 
WD mass and core ma terial with close to solar abundance, see 
lHachisu & Kato 2006a). We therefore constrained the search for 
new X-ray counterparts to novae with outburst after 1995 to sup- 
press spurious detections. 

Then we systematically searched for X-ray emission from 
all optical novae in the region covered by the FOV of the X-ray 
instruments with outburst times between November 2003 and 
the end of the X-ray coverage in February 2005, giving fluxes 
or upper limits for counterparts (see Table [7]). To visualize the 
large number of novae in the central area of M 3 1 that were X- 
ray active during December 2004 to February 2005, we have 
marked them on a merged Chandra HRC-I image (Fig. [3). 

4.1. X-ray detections and upper limits for nova candidates 
more than a year after outburst 

In the 2004/2005 data, we searched for X-ray emission from the 
eleven M 31 optical novae that did not finish their SSS state be- 
fore the last X-ray observations reported by PFF2005, i.e. by 
January 2002. In addition we detected three novae with optical 
outbursts from 1997 to 2001 that got X-ray active after January 
2002. Results on these novae are summarized in Table [6] We 
give nova name (with reference to the name used by PFF2005) in 
column 1, optical position (J2000.0, col. 2), distance from M 31 
center (3), and Julian date JD of start of outburst (4). We indicate 
if the time of outburst is well defined (to better than 5 days), or 
if the outburst occurred most likely before the given epoch or is 
not well defined. As X-ray information we give the name of the 
source (5), distance D between X-ray and optical position (6), 
observation number (7), days since optical nova outburst (8), X- 
ray luminosity in the 0.2-1.0 keV band as described above (9), 
and comments like reference for detection, nova type, and SSS 
classification (10). For novae close to the M 31 center we only 
give Chandra fluxes and upper limits as XMM-Newton in most 
cases can not resolve the sources from bright nearby sources and 
diffuse emission. 

From the eleven novae from the PFF2005 list in Table [6] 
seven were no longer X-ray active in 2004. Due to the long gap 
in X-ray observations to the M 3 1 center that were sensitive to 
detect supersoft X-ray emission, the time of the end of the X- 
ray activity of these novae is not well constrained. For three of 
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Fig. 4. Column density - temperature confidence contours in- 
ferred from the absorbed black body model fit to the XMM- 
Newton EPIC PN spectra of M3 IN 2000-07a. The formal best fit 
parameters are indicated by stars. Also drawn are lines of con- 
stant bolometric luminosity (in erg s~') for a distance of 780 
kpc. The vertical dashed line indicates the Galactic foreground 
absorption in the direction of M3 1 . Contours for the observations 
in June 2001, January 2002 and July 2004 are coded in dark and 
light grey and black [see the electronic edition of the Journal for 
a color version of this figure] . 



the optical novae in the table we give slightly improved optical 
positions and/or time of start of optical outburst compared to 
PFF2005 (M3 IN 2000-08a, M3 IN 2000-08d, M3 IN 2002-Olb). 
For the SSS [PFH2005] 1 91 we now give the paramet ers for the 
new nova identification of ISmirnova & Alks nis (2006) showing 
that the nova was already detected as a bright SSS 84 days after 
the optical outburst. 

Four of the novae from the PFF2005 list (Nova M3 IN 1995- 
09b, M31N 1995-1 lc, M31N 1996-08b, M31N 2000-07a) are 
still detected in 2004. Nova M31N 1995-09b has dropped in 
brightness by more than a factor of 10 since the last detection 
in January 2002. Merging all 2004/5 HRC-I observations, it is 
detected with a significance of ~ 3<x 9.3 years after the opti- 
cal outburst. The X-ray brightness of nova M31N 1995-1 lc has 
dropped by about a factor of three since the last detection in June 
2002, however, is clearly visible in all XMM-Newton EPIC and 
Chandra HRC-I observations 2004/5, now 9.2 years after the 
optical outburst. Nova M31N 1996-08b, now 8.5 years after the 
optical outburst, stayed at the same X-ray brightness in 2004/5 or 
even slightly increased in brightness. The start of the SSS phase 
for nova M3 IN 2000-07a was constrained to 154-170 days after 
the optical nova outburst. It is detected at similar X-ray bright- 
ness in 2004/5, more than 4.5 yr after the optical outburst. 

We investigated for which of these novae we could compare 
the X-ray spectrum in 2004 to earlier spectra. For M31N 1995- 
09b, M31N 1995-1 lc and M31N 1996-08b, the number of 
counts above background is too low for detailed spectral fit- 
ting. However, for M31N 2000-07a, we collected in total about 
900 source counts with the EPIC PN detector from ObsIDs 
0202230201, 0202230301, 0202230401, 0202230501 which al- 
lowed spectral fitting and comparison to the spectral parameters 
derived for June 2001 and January 2002. In contrast to PFF2005, 
we use for this comparison just the EPIC PN detector due to its 
stable low energy response with time. We only rejected times 
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Fig. 3. Part of the merged Chandra HRC-I im- 
age of observations 5925, 6177, 5926, 6202, 
5927, and 5928. Circles with 5" radius indi- 
cate positions of optical novae detected in these 
HRC-I observations (see Tables [6] and [7J. Nova 
names are given in CBAT nomenclature omit- 
ting the M31N prefix. The cross between the 
novae M3 IN 1995-09b and M3 IN 2004- 1 If in- 
dicates the M 31 center, the aim point of the 
observations. 



of strong background flares in the (0.2 - 1.0) keV band to de- 
rive spectra for the July 2004 observations. In this way, signif- 
icantly more time of the observations was usable than for the 
source detection procedures for which images with low back- 
ground in all bands were needed (see Table |3). The spectra of 
the July 2004 observations were binned to contain at least 20 
counts per bin and simultane ously fitted by an absorbed (tbabs 
in XSPEC, iMlmsetaljEoOO) blackbody model. June 2001 and 
January 2002 data were analyzed in the same way. Confidence 
contours for absorption column density and blackbody temper- 
ature are shown in Fig |4] If we assume that the supersoft emis- 
sion originates from the surface of a WD in M 31, fit results 
with Nh below the Galactic foreground and also results leading 
to bolometric luminosities above the Eddington luminosity of a 
WD can be excluded (at maximum 3.5xl0 38 erg s _1 for a WD 
with a mass at the C handrasekhar limit, i.e. 1.4 M Q , and He-rich 
atmosphere, see e.g. iLewin et"al 119931) . 

The three novae counterparts that were not yet in the 
SSS state during the observations analyzed by PFF2005 
(M31N 1997-1 la, M31N 1999-10a, M31N 2001- 10a) will be 
discussed in more detail in the following sub-sections. 

4.1.1. Nova M31N 1997-1 1a 



This nova candidate was reported by iRector et al.l 0999, here- 
after RJC99) from one Ho- i mage on November 18, 1997. 
The object is also reported by Shafter & Irbv (2001, hereafter 
SI2001) as nova 1997-07 from one Ha image on November 2, 
1997. The nova was detected in the WeCAPP program as N1997- 
03 in the R band on November 1, 1997 and in the I band one 
day later. According to SI2001 the nova coincides in position 
with nova M31N 1982-08b and is therefore classified as recur- 
rent nova (AT ~ 15 yr). In X-rays, a counterpart was first de- 
tected in the Chandra HRC-I observation 5925 about 7.1 years 
after the last reported optical outburst. The source is detected 
throughout HRC-I observation 5928. As it is rather faint the up- 
per limit from the Chandra ACIS-I observation 4723 only leads 




Channel Energy (keV) 

Fig. 5. Combined XMM-Newton EPIC PN spectrum of nova 
M31 N 199 9-10a. The absorbed black body fit to the data (see 
Sect. 14.1.21 ) is shown in the upper panel. 



to an ACIS-I/HRC-I count rate factor less than 1 .3. This does not 
significantly constrain the X-ray spectrum. We therefore can not 
decide if it is a SSS. 

4.1.2. Nova M31N 1 999-1 0a 



This nova candidate was reported by iFilippenko et a D (fl999l 
hereafter FCL99). FCL99 constrain the date of outburst to within 
a day (October 2, 1999) and confirmed the nova identification 
with an optical spectrum. An X-ray counterpart was detected in 
the XMM-Newton observations in July 2004, 4.8 years after the 
optical outburst. From the X-ray hardness ratios, the source can 
be classified as SSS. It stayed X-ray active till end of February 
2005. 

An X-ray spectrum was obtained from XMM-Newton 
EPIC PN ObsIDs 0202230201, 0202230301, 0202230401, 
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Fig. 6. Column density - temperature confidence contours in- 
ferred from the fit to the XMM-Newton EPIC PN spectra of 
M31N 1999-10a (see Fig . O . The formal best fit parameters are 
indicated by stars. Also drawn are lines of constant bolomet- 
ric luminosity and for the Galactic foreground absorption (see 
Fig. ED. 

0202230501 (giving in total ~ 540 counts from the source). 
The spectra of the four observations were again (see descrip- 
tion for M31N 2000-07 a) simultaneously fitted by an absorbed 
blackbody model giving a best fit of A^h = x 10 2 ° cirr 2 and 
kT = (36 +13) eV. For plotting, the four spectra were summed 
to one spectrum (see Fig. [5]). To sum them up, we used the 
binning of the spectrum of 0202230201. Confidence contours 
for absorption column density and blackbody temperature are 
shown in Fig [6] 

4.1.3. Nova M31N 2001 -10a 

This nova candidate was first reported by Q d200ll) 
and spectroscopically confi rmed as nova in M 31 by 
Filip penko & Chornockl d200ll) with strong Balmer and Fe II 
emission lines. Light curves identifying the nova as moderately 
fast, are reported from the POINT- A GAPE microlensing survey 
dAn et al J 12004 iDarnlev et "ai1l2004h and from the Nainital mi- 
crolensing survey dJoshi et alJ,l2004l) . It is catalogued as N2001- 
13 by WeCAPP with a well defined position and date of outburst. 

In X-rays, a counterpart was first detected in the Chandra 
HRC-I observation 5925 about 3.2 years after the optical out- 
burst. The source is detected throughout HRC-I observation 
5928. As it is rather faint, the upper limit from the Chandra 
ACIS-I observation 4723 only leads to an ACIS-I/HRC-I count 
rate factor less than 2.4. This does not constrain the X-ray spec- 
trum. We therefore can not decide if the source has a supersoft 
spectrum. 

4.2. Nova candidates detected in 2004/2005 within about a 
year after outburst 

We searched for X-ray emission from nova candidates detected 
in 2004/2005 within about a year after outburst. We determined 
count rates and upper limits for the HRC-I observations and 
XMM-Newton observations. These results are given in Table [7] 
using the same layout as for Table [6] (see above). We also give 
count rates and upper limits for the ACIS-I observations after 



nova outburst if a counterpart is detected in at least one ACIS- 
I observation. 34 novae have been reported in the covered field 
with optical outburst between November 2003 and before the 
last X-ray observation. 

Figure [7] shows the corresponding Chandra HRC-I (and 
ACIS-I) light curves plotting un-absorbed X-ray luminosities in 
the 0.2-1 keV band (assuming a 50 eV black body spectrum 
with Galactic absorption) against time after optical nova out- 
burst. We included light curves of detected nova counterparts 
and non-detections plotting for each nova data points with 1 cr 
errors connected by a line. Zero levels for the individual light 
curves are also given. The light curves have been shifted to avoid 
overlaps. For better visibility light curves of detected candidates 
are indicated by solid or dashed lines, not detected novae by dot- 
ted lines. 

Two nova candidates are excluded from the list. The 
first is M31N 2004- 12a, which exploded close to the bright 
persistent source [PFH2005] 269 corresponding to CXOM31 
J004238.2+41 1000 (K2002) or r3-36 (KGP2002) at an offset of 
6 '9 from the M 31 center. Due to the far off-axis distance X-ray 
emission from the nova - if any - could not be separated from 
emission from the bright source. The second is M31N 2004-02a. 
As discussed in Section |2 M31N 2004-02a and M31N 2004- 
1 If are only separated by ~2". We detect X-ray emission from 
within 073 from the position of M31N 2004-1 If and there- 
fore connect the emission to this nova candidate and not to 
M31N 2004-02a (see Table©. 

From the remaining 32 nova candidates, eleven have counter- 
parts in X-rays detected as transient sources till end of February 
2005. These nova candidates will be discussed in more detail in 
the following subsections. This leaves 21 nova candidates that 
have not been detected in X-rays. Possible reasons for the lack 
of detection will be discussed later. 

4.2.1. Nova M31N 2003-1 1a 

This nova candidate was first reported by iHornoch (2003b). 
iFiaschi et al.l d2003l) constrained the date of outburst and 
WeCAPP (N2003-12) provided accurate positioning. In X-rays 
a counterpart was first detected in the Chandra HRC-I observa- 
tion 5925 about 400 days after the optical outburst. The source 
is detected throughout HRC-I observation 5928. The upper limit 
from the Chandra ACIS-I observation 4723 leads to an ACIS- 
I/HRC-I count rate factor less than 0.6. This clearly indicates 
that the source had a supersoft spectrum. 

4.2.2. Nova M31N 2003-1 1b 

This nova candidate wa s first reported by IFiaschi et al.l d2003l) . 
MobberlexHID <|2004) constrained the date of outburst and 
WeCAPP (N2003-13) provided accurate positioning. In X-rays 
a counterpart was first detected in the Chandra HRC-I observa- 
tion 5925 about 370 days after the optical outburst. The source 
is detected throughout HRC-I observation 5928. The upper limit 
from the Chandra ACIS-I observation 4723 leads to an ACIS- 
I/HRC-I count rate factor less than 0.9. This indicates that the 
source had a soft spectrum. 

4.2.3. Nova M31N 2004-05b 

This nova candidate was detected by Hornoch and Kusnirak (see 
Appendix B, No. 13) after the M 31 visibility window opened 
again in May 2004. Therefore the time of optical outburst is not 
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Fig. 7. X-ray light curves of optical nova counterparts observed by the Chandra HRC-I and ACIS-I instruments during 2004/5 
within about a year after outburst. Detected sources are indicated by solid or dashed lines, not detected novae by dotted lines. Zero 
level for the individual light curves are indicated and have been shifted for clarity. They are labeled with the nova names (following 
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Fig. 8. Column density - temperature confidence contours in- 
ferred from the fit to the ACIS-I spectra of M31N 2004-06a 
obtained from Chandra ACIS-I observations 4721 and 4722 
(above) and of M31N 2004-08a obtained from Chandra ACIS- 
I observations 4721 (below). The formal best fit parameters are 
indicated by stars. Also drawn are lines of constant bolomet- 
ric luminosity and for the Galactic foreground absorption (see 
Fig. Si. 



well defined. In X-rays a counterpart was first detected in the 
Chandra HRC-I observation 5926m about 220 days after the 
optical outburst with a linear increase in brightness during the 
following two observations (till day 280 after optical outburst). 
The source is not detected during Chandra HRC-I observation 
5925. We therefore can not constrain the X-ray spectrum using 
the ACIS-I/HRC-I count rate ratios. 

4.2.4. Nova M31N 2004-06a 

This nova candidate was detected by Hornoch (see Appendix 
B, No. 15). The optical outburst could have happened at most 
8 days before detection. In X-rays a source coincident with the 
nova position was first detected 87 days after the optical out- 
burst. The X-rays reached a maximum around day 120 when 
the source was detected as bright SSS (black body temperature 
around 70 eV, see below). About 200 days after outburst the SSS 
phase ended. 

Chandra ACIS-I spectra were obtained for this nova from 
observations 4721 and 4722. Although in total only 84 counts 
were collected, their distribution at energies below ~800 eV al- 



lows to derive constraints from the X-ray spectra. The spectra 
were binned to contain at least 10 counts p er bin and simulta- 
neously fit by an absorbed (tbabs in XSPEC. Iwilms et al.|[2000h 
blackbody model. Confidence contours for absorption column 
density and blackbody temperature are shown in Fig. [8] 

4.2.5. Nova M31N 2004-06c 

This nova candidate was detected by Hornoch (see Appendix 
B, No. 17). The start of the optical outburst is only defined to 
about 2 weeks. In X-rays a counterpart was detected during the 
Chandra HRC-I observations 5925 to 5928. The X-ray intensity 
decreased linearly by a factor 3 to 4 from day 165 to 242. The 
upper limit from the Chandra ACIS-I observation 4723 leads to 
an ACIS-I/HRC-I count rate factor less than 0.4. This clearly 
indicates that the source had a supersoft spectrum. 

4.2.6. Nova M31N 2004-08a 

This candidate for a fast nova was detected by Hornoch and 
Sarounova (see Appendix B, No. 19). The optical outburst could 
have happened at most 3 days before detection. In X-rays a coun- 
terpart was only significantly detected 64 days after the optical 
outburst during Chandra ACIS-I observation 4721. A Chandra 
ACIS-I spectrum with 42 counts was accumulated from this ob- 
servation. The analysis was performed similar to the case of 
M31N 2004-06a and the NH-kT contours are plotted in Fig. [8] 
The spectrum indicates a SSS with a black body spectrum of 80 
eV or less. The source was not visible in ACIS-I observations 30 
days earlier or later. 

4.2.7. Nova M31 N 2004-08c 

This nova candidate was first reported by iTzenev et~a il (I2004 . 
The time of the optical outburst is not well defined. WeCAPP 
(N2004-04) provided accurate positioning. In X-rays a coun- 
terpart was detected 107 days after the optical outburst in the 
Chandra HRC-I observation 5925 and was barely visible 20 
days later. The upper limit from the Chandra ACIS-I observa- 
tion 4723 leads to an ACIS-I/HRC-I count rate factor less than 
0.4. This clearly indicates that the source had a supersoft spec- 
trum. 

4.2.8. Nova M31N 2004-1 1f 

The optical detection of this nova candidate was discussed in 
Section [2] The optical outburst could have happened at most 7 
days before the HST detection. In X-rays a counterpart was de- 
tected 34 days after the optical outburst in the Chandra ACIS-I 
observation 4723. The count rate from the Chandra ACIS-I ob- 
servation 4723 leads to an ACIS-I/HRC-I count rate factor of 
0.07. This clearly indicates that the source had a supersoft spec- 
trum. The source intensity dropped within 20 days by a factor of 
more than 30. The X-ray source was no longer detected after 90 
days. 

Following the discussion in Section [2] the nova may well be 
a recurrent nova (AT ~ 20.3 yr). 

4.2.9. Nova M31N 2004-1 1b 

This nova candidate was detected by Hornoch (see Appendix 
B, No. 24). The optical outburst could have happened at most 
1 1 days before detection taking into account the last WeCAPP 
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non detection before the Hornoch discovery. WeCAPP (N2004- 
09) in addition provided accurate positioning. Filippenko et al. 
Q spectroscopically confirmed the variable as nova in M 3 1 . In 
X-rays a counterpart was detected 84 days after the optical out- 
burst in the Chandra HRC-I observations 5927m and increased 
in brightness by a factor of 1 .5 within the 24 days to observation 
5928. The source is not detected during Chandra HRC-I obser- 
vation 5925. We therefore can not constrain the X-ray spectrum 
using the ACIS-I/HRC-I count rate ratios. 

4.2.10. Nova M31N 2004-1 1g 

The optical detection of this nova candidate was discussed in 
Section [2] The optical outburst could have happened at most 1 1 
days before the detection. In X-rays a counterpart was detected 
3 1 days after the optical outburst in the Chandra HRC-I observa- 
tion 5925, increased in brightness by a factor of ~ 3 to observa- 
tion 5926m 21 days later. After a drop in intensity by a factor of 
more than 10 within 32 days it was barely visible in observations 
5927m and 5928. The upper limit from the Chandra ACIS-I ob- 
servation 4723 leads to an ACIS-I/HRC-I count rate factor less 
than 0.2. This clearly indicates that the source had a supersoft 
spectrum. 

4.2.11. Nova M31N 2004-1 1e 

This nova candidate was detected by Hornoch (see Appendix 
B, No. 27) after a gap in observations of 18 days. In X-rays a 
counterpart was detected 3 1 days after the optical outburst in the 
Chandra HRC-I observation 5927m. It had already dropped in 
intensity 24 days later by a factor of more than 3. The source 
is not detected during Chandra HRC-I observation 5925. We 
therefore can not constrain the X-ray spectrum using the ACIS- 
I/HRC-I count rate ratios. 

5. Discussion and conclusions 

Optical novae have recently been identified as the major class 
of supersoft X-ray sources in M 3 1 based on ROS AT and early 
XMM-Newton and Chandra observations (PFF2005). In this 
second paper on our program to systematically search for X-ray 
emission from optical novae in M 3 1 we concentrate on archival 
Chandra observations to the M 3 1 center. While in the first paper 
the sampling was mainly based on four XMM-Newton observa- 
tions separated by half a year (together with ROSAT and some 
Chandra observations), we here concentrate on four HRC-I ob- 
servations with a 20 to 30 day spacing obtained from December 
2004 to February 2005. Five ACIS-I observations with a monthly 
spacing (July to December 2004), the last one 1 .7 days before the 
time of the first HRC-I observation, were of great importance to 
extend the time coverage, even when the ACIS-I CCDs are only 
sensitive to detect extremely bright nova counterparts with a su- 
persoft spectrum or counterparts that have spectra at the high 
temperature end for SSS. We also included in the analysis four 
XMM-Newton observations of the M 3 1 center region obtained 
within four days in July 2004. In this way we were able to cover 
a large enough time base to detect not only several nova counter- 
parts with long duration SSS phase but also a significant number 
of nova counterparts with short SSS phase (SSS turn-off <100 d 
after outburst). 

For comparison with the X-ray data we created a catalogue 
of optical novae in M 31 based on our own nova search pro- 



grams and on all novae reported in the literature. We collected 
all known properties and named the novae consistently following 
the CBAT scheme. 

Some nova counterparts are still detected in X-rays several 
thousand days after the optical nova outburst. The three extremes 
areM31N 1995-09b, M31N 1995-1 lc and M31N 1996-08b de- 
tected 3383, 3373 and 3115 days (i.e. 9.3, 9.2 and 8.5 years) 
after outburst, respectively. This can be compared to nova coun- 
terparts in the Galaxy and Magellanic Clouds with long SSS 
states: nova V723 Cas detect ed as SSS more than 1 1 years af- 
ter ou tburst dNess et al.ll2006l) : GQ Mus, SSS for less than 9 
years (IQgelman et al.lll993l); nova LMC 1995, SSS for less than 
8 years (see lOrio et al.ll200llOrioll2004 . 

Inspecting Fig. [7] two novae show a linear rise in X-ray 
flux (M31N 2004-05b, M31N 2004-1 lb) and one a linear decay 
(M31N 2004-06c). However, more resolved X-ray light curves 
are needed to see if this behavior is common for many novae and 
deserves further modeling. One nova counterpart is detected to 
turn on as SSS 50 d, another 200 d after the optical nova outburst. 
Three nova counterparts unexpectedly showed short X-ray out- 
bursts starting within 50 d after the optical outburst and lasting 
only two to three months. From Fig.|7]it is clear that specifically 
for novae with short SSS states, the observations in the archive 
are not sampling the light curves with sufficient resolution and 
sensitivity to really allow us to resolve the outbursts for detailed 
modeling. For such a task, dedicated observations are urgently 
needed. Nevertheless, many interesting results can already be 
deduced from the available observations. 

In Table [8] we combine optical and X-ray properties of the 
X-ray detected novae presented in Tables|6]and|7]and as derived 
parameters the ejected and burned masses. The optical informa- 
tion includes accuracy with which the outburst date is known, 
nova confirmation by optical spectra, a flag for recurrent no- 
vae, observed brightness in outburst and the fastness parameter 
?2R- From the X-ray measurements we give start of SSS phase, 
turn-off of SSS phase (defined as factor of 10 decrease from 
maximum X-ray luminosity), the maximum X-ray luminosity 
and the allowed (3cr) temperature range from a black body fit. 
M31N 1994-09a, M31N 1997-08b and M31N 2002-Olb are not 
included as start and turn-off time of the SSS state are not well 
determined and no useful mass limits can be given. 

The un-absorbed X-ray luminosity in the 0.2-1.0 keV band 
during maximum is rather uncertain and the tabulated values 
have to be taken with care. For nova counterparts with a short 
SSS phase, the time of maximum X-ray brightness may not be 
covered by the observations. Also, X-ray brightnesses calculated 
assuming a 50 e V black body spectrum with Galactic absorption 
are very uncertain. As the spectral fits to several novae show, 
the surface temperature can vary significantly from nova to nova 
(see discussion below) which would alter the un-absorbed X-ray 
luminosity by factors of 10 or more. Also additional absorption 
within M 3 1 may enhance the computed un-absorbed X-ray lu- 
minosities. 

The ejected mass in the nova outburst can be approximately 
determined from the start date of the SSS phase. The decrease 
of the optical thickness of the expanding ejecta is responsible 
for the rise in the X-ray ligh t curve of the post-outburst no- 
vae, a s shown for VI 974 Cyg dShore et al.ll 1996. iKrautter et al.1 
Il996b . Assuming the material ejected by the nova explosion 
to form a spherical homogeneous shell expanding at constant 
velocity v, the hydrogen mass density of the shell will evolve 

... MT 
in time t like p = 



where is the ejected hydrogen 



see http://cfa-www.harvard.edu/iau/CBAT_M3 1 .html 
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sity, the column density of hydrogen will evolve with time like 
AWcm -2 ) = 4 M " , = , where ma - 1.673 x 10~ 24 g is the mass 

' jmn H v 2 l 2 ° 

of the hydrogen atom. Assuming typical values for the expan- 
sion velocity (2000 km s _1 ) and that the SSS turns on when the 
absorbing hydrogen column density decreases to ~ 10 21 cm -2 , 
we determine the ejected mass for each nova in Table[8] Typical 
ejected masses are up to a few times 10~ 5 M Q . These estimates 
can be improved for novae with measured outflow velocities. 
Unfortunately, only for one nova in our sample an expansion 
velocity was derived from an optical spectrum (2500 km s _1 for 
M31N 2004-1 lbfl For the novae that have a SSS phase starting 
more than one year after the optical outburst, the ejected masses 
are unrealistically large. Some of them are proven recurrent no- 
vae (M31N 1996-08b, M31N 1997-1 la; see Table A.l), and thus 
the ejected mass calculated from the SSS turn-on time is mean- 
ingless. In the other cases of delayed SSS, it may be RN or SSS 
phases that started again on t he hot post-novae WD surface with- 
out an optical outburst (see Star rfield et al.l 2004). For some of 
the novae we can not constrain the start times of the SSS state in 
a useful manner and consequently no ejected mass is estimated. 

The turn-off time of the SSS phase indicates directly the 
amount of hydrogen rich material burned on the WD surface, 
M bum = where L is the bolometric luminosity, Af is the 
duration of the SSS phase, Xh is the hydrogen fraction of the 
burned material and e = 5.98 x 10 18 erg g . We compute the 
burned mass during the SSS phase for each novae, assuming a 
bolometric luminosity of 3 x 1O 4 L and a hydrogen mass frac- 
tion Xh = 0.5. The values given in Table [8] correspond to the 
mass burned assuming that the hydrogen burning phase of a nova 
starts with the time of outburst and ends with the turn-off of the 
SSS phase. For most of the novae the burned mass is below a 
few times 10~ 6 M e . For novae in which the SSS phase has not 
ended during our observations we only give lower limits for the 
burned mass. However, none of them is extraordinarily high. If 
in some novae the SSS phase (and also the hydrogen burning 
phase) should be delayed as proposed above, the burned mass 
estimates would just represent upper limits. 

In spite of the uncertainties and the fact that for most no- 
vae we only obtain upper or lower limits, for the cases with 
constrained burned and ejected mass (i.e., novae M31N 2000- 
08a, M31N 2004-06a and M31N 2004-08a) the burned mass 
is about one order of magnitude smaller than the ejected mass. 
The burned masses are within the values expected from models 
of post-outburst novae with stable hydrogen burnin g envelopes 
dSala & Hernanzl l2005bh iTuchman & Truranl 119981) . while the 
ejected masses derived for M 31 novae are also in the ranges 
of the ejected m asses predicted from hy drodynamical models of 
nova outbursts dJose & Hernanz| [l998). But without any infor- 
mation on the accreted mass and the degree of mixing of the 
accreted envelope with the degenerate core, we cannot draw a 
conclusion on the actual increase or decrease of the white dwarf 
mass and its long-term evolution. 

As mentioned in Section l4~2l 21 of the 32 novae with optical 
outburst from November 2003 to February 2005 have not been 
detected in X-rays. This could have several reasons: (i) the novae 
could have very short SSS phases which are not covered by our 
X-ray sampling, (ii) the SSS phase of the novae ended before 
the X-ray observations in 2004, (iii) the SSS phase will only 
start after the X-ray observations in 2005, (iv) last but not least, 
the novae could not go through a SSS phase. From the above 



2 see Filippenko et al. at 
|http://cfa- www.harvard.edu /iau/CB A T_M3 1 .html] 



numbers it is however clear that more than 30% of the novae 
(and probably even many more) go through a X-ray SSS phase. 
This percentage is about a factor of two above the lower limit 
given by PFF2005 and corroborates their expectation that the 
fraction of novae with SSS phase may be significantly higher. 

X-ray emission of eight of the 14 newly detected optical nova 
counterparts can be characterized as supersoft from hardness ra- 
tios and spectra or by comparing HRC-I count rates with ACIS-I 
count rates or upper limits. For four nova counterparts we were 
able to model the X-ray spectrum in greater detail. While the 
spectra of novae with longer SSS states have lower tempera- 
tures (M31N 2000-07a and M31N 1999- 10a show a kT of about 
30-35 eV), the novae with short SSS state seem to have signifi- 
cantly higher temperatures (M31N 2004-06a and M31N 2004- 
08a about 7 0-80 eV). This fits to th e nova outburst behavior 
calculated by Hach isu & Katol d200 6a) that was successfully ap- 
plied to predict a nd model the X-ray light curve of the recur - 
rent nova RS Qph dHachisu & Katol2006bl:lHachisu et alj2 006). 
VI 974 Cyg dHachisu & Katol 120051). V693 O A, VI 668 Cyg, 
V351 Pup and OS And dKato & Hachisull2006l) . In these models 
novae with lower mass WDs show longer lasting SSS states with 
lower temperatures, novae with higher mass WDs show shorter 
SSS states with higher temperatures. 

Based on these and earlier results we initiated an optical 
(photometry and spectroscopy) and X-ray monitoring program 
for novae in the central region of M 31. In this way we hope 
to get a better handle on the percentage of novae showing SSS 
states and novae with short SSS states. 
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Appendix A: Master catalog of novae detected in 
M31 

For cross-correlating with X-ray sources and searching for re- 
current novae we created a catalogue of all historical optical 
novae detected in M 31. During this work we noticed that a 
homogeneous naming of all novae in M 31 is missing. After 
discussions with Nicolai Samus, who's group provided nam- 
ing for some novae in t he "General Catalogue of Variable 
Stars" dSamus et alj|2004) and Daniel Green from the Central 
Bureau for Astronomical Telegrams CBAT of the International 
Astronomical Union, we decided to extend the CBAT naming 
scheme to all optical novae and candidates in M 31 that have 
been reported in the literature and make the information avail- 
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able in Table A.l (novae with outbursts before end of 2005) 
together with additional parameters and references (Table A.2) 
and in extended form via the Interne^. We intend to update the 
Internet pages regularly and encourage observers to provide in- 
put for historical and forthcoming optical novae in M 31. We 
will include photometric and spectroscopic data of optical novae 
and candidates in M 31 covering all wavelengths. 

We combined the WeCAPP nova list (FBR2007) with no- 
vae fro m other microlens ing surveys of M 31: the AGAPE 
survey dAnsari et al.ll2004l), th e POINT-AGAPE PACN survey 
dAn et al.ll2004t iDarnlev et al.ll2004T) . the Na inital Microlensing 



Survey dJoshi et al. 2004) and the survey by iTomanev & Crottsl 
(1996). We added novae from IAU circulars, astronomical tele- 
grams (ATel) and information bulletins on variable stars (IB VS) 
and novae and candidates on the "M3 1 (Apparent) Novae Page" 
provided by the International Astronomical Union, Central 
Bureau for Astronomical Telegrams CBAT and the finding charts 
and information, collected by David Bishop ("Extragalactic 
Novae - 2003" and foll owing years). We included novae 
from the Ha searches of IShafter & Irb\ 
and nova candidate lists 



1999 



20011). iRector et alJ 
Tom anev & Shafted 
1992), Ciardullo et all (fl990l) . ICiardullo et all (119871) 



and 



Ciardullo et al.l dl983l). We added the lis ts by Sharpy and col 
leagues (ISharov & Alksnislll99lL 1 1 992allbl: ISharovl 1 1 99 3l 1 1994 



Sharov & Alksnis l [19941 1 1 995L 1 19961 119971: [Sharoy et al.ll"l 998 
Sharoy & Alksnisl 119981: ISharov et al.l 120001) and iRosino et al l 
(1989). 

We alsp included all earlier catalpgues: Rosino and col- 
leagues dRosinolll973[ fl964l iGrubissich & Rosiniol 1 1 95 8l l 1 95 6t 
Rosino & Gru bissichl 1 19551). iBorngenl d 19681) iMoffatl (Il967l) 
■Baade & S wood d 1965b. iG aposchkini d 1962ft . iBaade & Arpl 
d!964l) . lArd (Il956l) IStrattonl d!936l) iMavalll d 19311) and of 
course the pionee ring work oflHubblel (119291) . 

In the wor k of [Strattonl d 19361). o nly the year of the nova out- 
burst is given. Baa de & Arpl d 19641) for one nova explicitly give 
1948 as the year of outburst for three novae we assumed 1945 
as year of outburst. For all these novae for naming purposes we 
assumed outbursts on September 1 of the year. Nova positions 
in the earlier catalogues (based on optical images obtained with 
photographic plates) were often only determined to 0. 1 arcmin 
or worse. Including these novae in searches for recurrent novae 
and correlations with X-ray sources is problematic as one might 
find many spurious identifications specifically in the central re- 
gion of M 31 which is crowded with novae and X-ray sources. 
A re-analysis of these archival plates (digitization and position 
determination) is partly in progress or urgently should be done. 
Only then one will be able to fully exploit these important early 
data. 

The M 31 nova catalogue in Table A.l contains 719 optical 
novae and nova candidates with outbursts before end of 2005. 



Appendix B: Discovery and optical photometry of 
novae in M 31 by Kamil Hornoch 

An extensive nova search in the center area of M 31 is per- 
formed mostly based on images obtained with telescopes of 
the Lelekovice (350/1658 mm) and Ondfejov observatories 
(650/2342 mm) which are equipped with a SBIG ST-6V CCD 
camera with 18'xl3' FOV at the Newton focus and an Apogee 
AP7p CCD camera, 19'xl9' FOV at the primary focus, re- 
spectively, and both mainly use Kron-Cousins R filters. From 



Lelekovice, mostly two overlapping fields are imaged if weather 
and time permit, one with the center NE from the M 31 cen- 
ter and the second with the center SW from the M 31 center. 
Sometimes, also regions NW and SE of the center of galaxy are 
imaged. In almost every observing night the M 3 1 nucleus was 
covered. From Ondfejov, mostly just one field is imaged cen- 
tered on the M 31 nucleus. In cases, when a nova more distant 
from the M 31 center was discovered, Ondfejov image positions 
were placed to also cover the nova (up to the time when it faded 
below the sensitivity limit). 

Standard reduction procedures for CCD images were applied 
(bias, dark-frame, flat-field correction using the Munipaclfl or 
SIMjf] programs). Reduced images are then added. The total 
exposure time is typically 10-20 minutes per field (typical ex- 
posure times of partial exposures from Ondfejov are 180-sec, 
from Lelekovice 60-sec). Gradient of the galaxy background of 
added images is flattened by median filter using SIMS. Last pro- 
cedure is aperture photometry (using GAIAjj) and astrometry 
(using APHOT, a synthetic aperture photometry and astrometry 
software developed by M. Velen and P. Pravec at the Ondfejov 
Observatory). Each suspected nova was checked by an inspec- 
tion of all contributing images. The comparison stars were cal- 
ibrated using Landolt fields and the "B VRI CCD photometr y 
of 361281 objects in the field of M 31" dMagnier et al.lll992l) . 
Aperture photometry is made by hand because there is neces- 
sity to determine level of background at the place of the nova. 
Typical photometric uncertainties are about 0.1-0.15 mag for the 
brighter novae increasing up to ~0.3 mag close to the detection 
limit (i.e. if the nova is faint or if its position is close to the M 3 1 
center or if it is placed at a very non-uniform background). The 
values of uncertainties are similar for objects of 18 mag mea- 
sured from Lelekovice as for objects about 19 mag when they 
are observed from Ondfejov. For astrometry we created (with 
the help of Miroslav Velen and Petr Pravec) a special catalog of 
fainter objects in the M 31 field derived from Ondfejov images 
corrected to the world coordina te system (WCS) with the help of 
stars from the UCAC2 catalog (Zacharias et al. 2004). Typically, 
100-200 stars from this catalog can be used for WCS determina- 
tion on Lelekovice or Ondfejov images. Mean residual of catalog 
positions are 0.2"-0.3" and derived nova positions mostly better 
than 1" and frequently better than 0.5" as comparison with po- 
sitions of the same novae from larger telescopes show. With the 
help of the astrometric catalog we were able to obtain good po- 
sitions also for images from the M 3 1 center area with smaller 
FOV taken with larger ground-based telescopes where WCS reg- 
istration with standard catalogues normally would fail. While 
observations from larger telescopes normally are just used to 
complete Lelekovice and Ondfejov light curves to fainter mag- 
nitudes, a few novae are only detected in these images (No. 33 
and 35) or in archival Ho- images (No. 30 and 31). 

Positions of all detected novae are given in Table IB. II We 
also included the pre-discovery observations of M3 1 N 2004- 1 1 g 
as No. 40 and the observations of M31N 2004-07a as No. 41, 
that not only establish from the improved position that this nova 
detected by Marco FiashjQ end of July 2004, is the same as the 
nova WeCAPP N2004-04 detected on November 5, 2004, but 
also identifies the nova by its light curve as a slow nova. We give 
an internal number (Col. 1), the nova name following the CBAT 
nomenclature (2), the position (3,4) and the offset in RA/Dec 



5 http://munipack.astronomy.cz/ 

6 http://ccd.mii.cz/ 



3 see http://www.mpe.mpg.de/~m31novae/opt/m31/index.php 

4 available at http://www.noao.edu/outreach/rsbe/nova.html 



7 http://star-www.dur.ac.uk/~pdraper/gaia/gaia.html 

8 see http://cfa-www.harvard.edu/iau/CBAT_M31.html 
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Table B.2. Observers, observatory and telescopes for nova mea- 
surements (see Table IB. 3T > 



ID 


Observer 


Observatory 


Telescope 


(1) 


K. Hornoch 


Lelekovice 


0.35-m 


(2) 


P. Kusnirak, L. Sarounova, M. Wolf 


Ondfejov 


0.65-m 


(3) 


M. Fiaschi 


Asiago 


1.82-m 


(4) 


P. Kusnirak, K. Hornoch 


Ondfejov 


0.65-m 


(5) 


P Garnavich 


vo 


1.83-m VATT 


(6) 


P. Garnavich 


KPNO 


3.5-m WIYN 


(7) 


P. Garnavich, X. Zhang, T. Pimenova 


VO 


1.83-m VATT 


(8) 


N. Samarasinha, B. Mueller 


KPNO 


2.1-m 


(91 


P. Garnavich, B. Tucker 


vo 


1.83-m VATT 


(10) 


D. Mackey 


La Palma 


2.54-m INT 


(11) 


P. Garnavich, C. Kennedy 


vo 


1.83-m VATT 


(12) 


P. Garnavich, J. Gallagher 


vo 


1.83-m VATT 


(13) 


N. Walton 


La Palma 


2.54-m INT 


(14) 


M. Watson 


La Palma 


2.54-m INT 


(15) 


D. Carter 


La Palma 


2.54-m INT 


(16) 


B. Mueller 


KPNO 


2.1-m 


(17) 


T. Farnham 


KPNO 


4-m Mayall 


(18) 


J. Gallagher, P Garnavich 


KPNO 


0.9-m 


(19) 


M. Burleigh, S. Casewell 


La Palma 


2.54-m INT 



from the nucleus (5,6) as well as outburst date and brightness 
(7,8) and - if possible - the time interval between maximum 
brightness and the decay to a brightness two magnitudes be- 
low (?2r) as a nova speed indicator (9). We determined these ?2 
timescales with the algorithm described in Sect. [2] The derived 
values for novae No. 1-3, 5, and 8-10 nicely agree with the ?2r 
values reported bv lSimon et al. I (120051) using a different method. 
Finally, discoverers of the novae (11) and references (12) are 
given in which the discoveries were reported. 

The photometric data (Table IB. 31 are separated by novae 
and are in semi-chronological order (the first are observations 
from Lelekovice in chronological order, then from Ondfejov in 
chronological order and finally from all other observatories in 
chronological order). We give the time of observation as Julian 
date JD (Col. 1), brightness (2) and band used (3). There are also 
non detections for which limiting magnitudes are given indicated 
by "[", mainly closest to the time of discovery. For some novae 
observations before discovery are missing because no data were 
available (nova No. 1) or because the time between the closest 
none detection before the nova outburst and the nova discovery 
is quite long (mainly if nova was found at the begin of obser- 
vational season of M 31). There are mainly R-band (R) plus 
some V-band (V) and narrow band H-alpha (Ha) magnitudes. 
Measurements with big errors are indicated by a following 
Observers, observatory and telescope used are indicated under 
comment (Col. 4) and detailed in Table IB. 2\ 



Table B.3. Photometry of novae reported by K. Hornoch. 
Observers, observatory and telescopes for nova measurements 
are coded in column comment according to Table IB. 2l 



JD Mag Band Comment 
(2450000+) 



Nova No. 1 


= M31N 2002-08, 


t 




2490.523 


17.05 


R 


(1) 


2504.452 


17.2 


R 


(1) 


2512.360 


18.2 


R 


(1) 


ZJ 1 /. JOO 


18.6 


R 


(1) 


2520.452 


18.4 


R 


(1) 


2521.433 


18.5 


R 


(1) 


2522.414 


18.7 


R 


(1) 


2525.417 


19.0 


R 


(1) 


2529.435 


18.6 


R 


(1) 


2530.438 


18.7 


R 


(1) 


2547.365 


19.3 


R 


(1) 


2548.505 


19.0 


R 


(1) 


2513.344 


17.83 


R 


(2) 


2516.506 


18.1 


R 


(2) 


2517.560 


18.4 


R 


(2) 


2524.358 


18.5 


R 


(2) 


2530.637 


18.7 


R 


(2) 


Nova No. 2 


= M31N2()03-06b 




2815.507 


17.2 


R 


(1) 


2816.516 


16.7 


R 


(1) 


2820.522 


18.3 


R 


(1) 


2823.497 


18.6 


R 


(1) 


2828.493 


18.0 


R 


(1) 


2829.511 


18.7 


R 


(1) 


2832.405 


19.0 


R 


(1) 




19.0 


R 


(1) 


2854.514 


18.4 


R 


(1) 


2857.451 


19.2 


R 


(1) 


2858.494 


19.5 


R 


(1) 


2859.400 


19.5 


R 


(1) 


2817.541 


18.2 


R 


(2) 


2819.543 


18.4 


R 


(2) 


2823.534 


18.7 


R 


(2) 


2840.512 


19.5 


R 


(2) 


2856.401 


18.0 


R 


(2) 


2858.583 


19.6 


R 


(2) 


2859.539 


19.8 


R 


(2) 


2863.494 


20.2 


R 


(2) 


2870.00 


19.95 


R 


(3) 


Nova No. 3 


= M31N2()03-07b 




2831.537 


[18.7 


R 


(1) 


2835.488 


16.9 


R 


(1) 


2836.487 


17.5 


R 


(1) 


2839.506 


17.5 


R 


(1) 


2840.514 


18.0 


R 


(1) 


2841.495 


18.3 


R 


(1) 


2846.472 


18.6 


R 


(1) 


2847.479 


18.4 


R 


(1) 


Z0J4.J J 1 


19.1 


R 


(1) 


2857.483 


18.8 


R 


(1) 


2858.474 


18.8 


R 


(1) 


2859.490 


19.3 


R 


(1) 


2862.495 


19.0 


R 


(1) 


zoo /.4jy 


19.1 


R 


(1) 


OQ-7/1 Ann 
Zo /4.4 /y 


19.5 


R 


(1) 


28 0.49U 


19.3 


R 


(1) 


IOC 

28 /6.J85 


19.5 


R 


(1) 


OQ-JO Z1A 


17.8 


R 


(2) 


O Q /I A ^1/1 
Z540.J t4 


18.8 


R 


(2) 


Z04/.j4y 


18.6 


R 


1 — ■ 


2856.408 


18.9 


R 


(2) 


2888.542 


19.7 


R 


(2) 


Nova No. 4 


= M31N2003-06d 




2835.488 


[18.8 


R 


(1) 


2840.531 


18.5 


R 


(1) 


Nova No. 5 


= M31N2003-09b 




2909.312 


[18.6 


R 


(1) 


2913.335 


17.0 


R 


(1) 


2914.490 


17.2 


R 


(1) 


2925.253 


17.3 


R 


(1) 


2927.340 


17.8 


R 


(1) 


2937.562 


18.1 


R 


(1) 


2946.378 


18.4 


R 


(1) 


2952.573 


18.6 


R 


(1) 
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Table B.3. continued. 



JD Mag Band Comment 
(2 450000+) 



2973.383 


19.3 


R 


(1) 


2930.476 


18.2 


R 


(2) 


2982.383 


19.9 


R 


(2) 


2983.232 


19.8 


R 


(2) 


Nova No. 6 = 


M31N2003-08c 




9914 4Q0 


[19.0 


R 


o\ 
\ L ) 




17.9 


R 




Nova No. 7 = 


M31N 2003-11 


a 




2946.378 


[18.6 


R 


(1) 


2952.573 


16.9 


R 


(1) 


2973.383 


18.7 


R 


(1) 


Nova No. 8 = 


M31N 2003-12a 




2983.232 


[19.7 


R 


(1) 


2997.195 


17.8 


R 


(1) 


2997.485 


17.9 


R 




2998.325 


19.0 


R 


(1) 


3000.301 


18.8 


R 


(1) 


3010.267 


18.6 


R 


(1) 


3019.240 


19.0 


R 


(1) 


3027.199 


19.4 


R 


(1) 


3028.217 


19.5 


R 


(1) 


3029.235 


19.7 


R 


(1) 


3035.232 


20.0: 


R 


(1) 


3028.218 


19.7 


R 


(2) 


3047.300 


20.9: 


R 


(2) 


Nova No. 9 = 


M31N 2004-0 la 




3019.240 


[19.3 


R 


(1) 


3027.199 


18.5 


R 


(1) 


3028.217 


18.5 


R 


(1) 


3029.235 


18.2 


R 


(1) 


3035.232 


17.8 


R 


(1) 


3037.336 


18.9 


R 


(1) 


3043.342 


18.1 


R 


(1) 


3047.248 


17.8 


R 


(1) 


3048.220 


18.1 


R 


(1) 


3056.240 


18.5 


R 


(1) 


3060 301 


18.6 


R 


ni 
\ L f 


3061.238 


18.7 


R 


(i) 


3068.267 


18.9 


R 


(i) 


3070.250 


19.2 


R 


(i) 


3079.272 


19.4 


R 


(i) 


3082.269 


19.6: 


R 


(i) 


3028.218 


18.4 


R 


(2) 


3047.300 


17.8 


R 


(2) 


3082.266 


19.9 


R 


(2) 


3289.828 


21.8 


R 


(5) 


3357.568 


[22.1 


R 


(6) 


Nova No. 10 


= M31N2004-03a 




3051.248 


[19.0 


R 


(1) 


3060.301 


18.8 


R 


(1) 


3061.238 


19.0 


R 


(1) 


3068.267 


17.4 


R 


(1) 


3068.301 


17.3 


R 


(1) 


3070.250 


17.8 


R 


(1) 


3079 272 


19.3 


R 




308? 969 


19.5: 


R 




^AS29 966 


19.5 


R 




Nova No. 1 1 


= M31N2004-03b 




3068.267 


[19.8 


R 


(1) 


3070.250 


19.5: 


R 


(1) 


3079.272 


18.1 


R 


(1) 


3082.269 


19.5: 


R 


(1) 


3082.266 


19.2 


R 


(2) 


Nova No.lz 


= M31N2004-05a 




3156.561 


18.2 


R 


(1) 


3164.541 


[19.1 


R 


(1) 


3170.525 


19.0 


R 


(1) 


3178.503 


19.7 


R 


(1) 


3183.501 


20.3: 


R 


(1) 


3143.561 


17.8 


R 


(2) 


3144.560 


17.0 


R 


(2) 


3145.563 


17.2 


R 


(2) 


3165.539 


19.2 


R 


(2) 


3171.541 


18.9 


R 


(2) 


3181.517 


20.2 


R 


(2) 


3197.526 


[21.1 


R 


(2) 



Table B.3. 


continued. 






JD 


Mag Band 


Comment 


(7 450000+^ 








Nova No. 13 


= M31N2004-05b 




3156.561 


18.2: 


R 


(i) 


3164.541 


18.8 


R 


(i) 


3170.525 


18.8: 


R 


(i) 


3143.561 


17.2 


R 


(2) 


3144.560 


17.2 


R 


(2) 


3 145 563 


18.1 


R 


/9t 
(ZJ 


3165 539 


19.0 


R 


f?1 


3171.541 


19.0: 


R 




JZ.07 .OZ.O 


21.7: 


R 


w) 


568 


22.0: 


R 


f51 


Nova No. 14 


= M31N2004-05c 




3156.549 


18.9 


R 


(1) 


3164.541 


[19.1 


R 


(1) 


3170.541 


[19.2 


R 


(1) 


3178.521 


[20.2 


R 


(1) 




[20.5 


R 


n\ 

K l ) 


3143 561 

J ItJ.JU 1 


18.8 


R 


i7\ 


^ 1 44 S60 


19.0: 


R 


*.zj 


3145 563 


18.4 


R 


o\ 


3171 541 


19.3: 


R 


n\ 
\ L ) 


Nova No. 15 


= M31N 2004-06a 




3156.561 


[18.9 


R 


(1) 


3164.541 


17.2 


R 


(1) 


3170.525 


17.9 


R 


(1) 


3178.503 


18.8 


R 


(1) 


3183.501 


19.1 


R 


(1) 


3186.505 


19.6: 


R 


(1) 


3203.488 


[20.0 


R 


(1) 


3204 483 


[19.4 


R 


n *i 

K l ) 


3165 53Q 


17.3 


R 


o\ 

\ L > 


3171 541 


17.8 


R 


(zj 


3181 517 


18.9 


R 


*.zj 


3197 596 
j iy i . jzo 


20.4: 


R 




Nova No. 16 


= M31N2004-06b 




3164.540 


[19.4 


R 


(1) 


3170.525 


18.6 


R 


(1) 


3178.503 


17.9 


R 


(1) 


3183.501 


18.0 


R 


(1) 


3186.505 


18.0 


R 


(1) 


3193.506 


18.1 


R 


(1) 


3203.488 


18.6 


R 


(1) 


3204.483 


18.3 


R 


(1) 


3206.458 


18.3 


R 


(1) 


3206.476 


18.5 


R 


(1) 


3208.509 


18.7 


R 


(1) 


3212.452 


18.7 


R 


(1) 


3217.470 


18.9 


R 


(1) 


3222.901 


19.2 


R 


(1) 


3225.405 


19.2 


R 


(1) 


3227.505 


19.4 


R 


(1) 


3171.541 


18.1 


R 


(2) 


3181.517 


17.8 


R 


(2) 


3197.526 


18.3 


R 


(2) 


3209.399 


18.7 


R 


(2) 


3220.474 


19.2 


R 


(2) 


3224.497 


19.4 


R 


(2) 


3995 489 

JZZJ .tOL 


19.3 


R 


*.zj 


3996 570 


19.8: 


R 




3999 557 


19.9: 


R 


*.zj 


3936 586 


19.9: 


R 


o\ 


398Q 898 


[22.0 


R 


w) 


Nova No. 17 


= M31N2004-06c 




3164.540 


[19.4 


R 


(1) 


3178.521 


18.0 


R 


(1) 


3183.526 


17.4 


R 


(1) 


3186.505 


18.4 


R 


(1) 


3193.506 


19.3 


R 


(1) 


3203.459 


[19.0 


R 


(1) 


3203.488 


[19.3 


R 


(1) 


3181.517 


17.1 


R 


(2) 


3197.526 


19.3 


R 


(2) 


3289.828 


[22.0 


R 


(5) 



W. Pietsch et al.: X-ray monitoring of optical novae in M 31 from July 2004 to February 2005 



Table B.3. continued. 



JD 

(2 450000+) 


Mag 


Band 


Comment 


INOVd 1NO. IS - 


M31N2003-07a 




2829.525 


[18 7 




(1) 


2831.538 


Lo.j. 




(1) 


2835.489 


18 7' 




(1) 


2840.514 


18 4 




(1) 


2846.474 


17 9 




(1) 


2847.480 


1 7 A 




(1) 


2857.481 


18 7 




(1) 


2859.489 


1 £ £ 
10.0 




(1) 


2867.459 


1 £ 7- 
15./. 




(1) 


2874.480 


19.2: 


R 


(1) 


2875.471 


18.7 


R 


(1) 


2878.430 


18.9: 


R 


(1) 


2897.328 


18.5 


R 


(1) 


2904.322 


18.6: 


R 




2913.325 


19.1 


R 


(1) 


3203.488 


20.0 


R 


(1 ) 


2530.636 


[20.6 


R 


(2) 


2839.534 


19.0 


R 


(2) 


2846.520 


18.2 


R 


(2) 


2847.549 


18.0 


R 


(2) 


2850.542 


18.2 


R 


(2) 


2856.409 


18.7 


R 


(2) 


7000 C A 1 

2888.543 


18.7 


R 


(2) 


Nova No. 19 = 


M31N2004-08a 




3217.470 


[19.0 


R 


(1) 


3221.423 


17.7 


R 


(1) 


3222.4 


18.3 


R 


(1) 


3220.474 


17.4 


R 


(2) 


3224.497 


19.0: 


R 


(2) 


3226.570 


[19.3 


R 


(2) 


iNova 1NO. ZU — 


M31N2004-08b 




3221.460 


19.2: 


R 


(1) 


3222.401 


18.8 


R 


(1) 


3225.405 


17.4 


R 


(1) 


3227.505 


18.3 


R 


(1) 


3228.393 


18.0 


R 


(1) 


3228.456 


17.7 


R 


(1) 


3233.443 


17.6 


R 


(1) 


3235.370 


17.6 


R 


(1) 


3236.410 


17.7 


R 


(1) 


3237.375 


17.7 


R 


(1) 


3240.429 


17.6 


R 


(1) 


3241.402 


17.5 


R 


(1) 


3246.342 


18.3 


R 


(1) 


3246.399 


18.1 


R 


(1) 


3249.415 


18.6 


R 


(1) 


3249.464 


18.5 


R 


(1) 


3252.312 


18.7 


R 


(1) 


3252.368 


18.7 


R 


(1) 


3253.319 


19.0 


R 


(1) 


3254.362 


19.0 


R 


(1) 


3255.430 


19.0 


R 


(1) 


3257.429 


18.3 


R 


(1) 


3257.453 


18.4 


R 


(1) 


3258.363 


18.4 


R 


(1) 


3258.393 


18.3 


R 


(1) 


3259.384 


18.6 


R 


(1) 


3259.413 


18.4 


R 


(1) 


3262.453 


18.6 


R 


(1) 


3265.332 


19.4 


R 


(1) 


3265.352 


19.5 


R 


(1) 


3266.335 


19.4 


R 


(1) 


3270.330 


19.6: 


R 


(1) 


3275.290 


19.6 


R 


(1) 


3282.281 


19.4 


R 


(1) 


3288.272 


19.2 


R 


(1) 


3220.474 


[20.5 


R 


(2) 


3224.497 


17.8 


R 


(2) 


3225.482 


17.3 


R 


(2) 


3226.570 


17.8 


R 


(2) 


3229.557 


18.3 


R 


(2) 


3236.586 


17.7 


R 


(2) 


3241.560 


17.6 


R 


(2) 


3241.563 


17.6 


V 


(2) 


3251.518 


18.6 


R 


(2) 


3253.558 


19.0 


R 


(2) 


3257.571 


18.5 


R 


(2) 


3260.385 


18.6 


R 


(2) 


3279.356 


19.6 


R 


(2) 


3283.619 


19.5 


R 


(2) 


3301.408 


20.2: 


R 


(2) 


3289.828 


20.40 


R 


(5) 



Table B.3. continued. 



JD 

(2450000+) 


Mag 


Band 


Comment 


iNOVd 1NO.Z1 — 


M31N2004-09a 




3246.399 


N 1 




(1) 


3249.415 


10. J 




(1) 


3249.438 


18 




(1) 


3249.452 


17 8 




(1) 


3252.312 


17 7 




(1) 


3252.368 


17 6 




(1) 


3253.319 


18 3 




(1) 


3253.341 


18 2 




(1) 


3253.441 


10. U 




(1) 


3254.362 


t £ t 

16. 1 




(1) 


3254.400 


1 £ 7 
10. Z 




(1) 


3255.430 


18 




(1) 


3257.429 


18 2 




(1) 


3257.453 


18 1 




(1) 


3258.363 


18 3 




(1) 


3258.393 


18 4 




(1) 


3259.384 


1 £ f* 
lo.O 




(1) 


3259.413 


1 £ A 
10.4 


K 


(1) 


3262.453 


1 £ 7 
10. / 




(1) 


3262.472 


1 £ f. 
10. 




(1) 


3265.332 


18 8 




(1) 


3265.352 


18 5" 




(1) 


3266.335 


19 2' 




(1) 


3270.330 


18 6' 




(1) 


3270.351 


19.1: 


R 


(1) 


3275.290 


19.5: 


R 


(1) 


3279.398 


19.4 


R 


(1) 


3282.257 


19.2 


R 


(1) 


3288.272 


19.6: 


R 




3288.292 


20.1: 


R 




3241.560 


[19.8 


R 


(2) 


3251.518 


17.5 


R 


(2) 


3253.558 


18.1 


R 


(2) 


3257.571 


18.2 


R 


(2) 


3260.385 


18.6 


R 


(2) 


3279.356 


19.3 


R 


(2) 




19.8: 


R 


(2) 




20.8: 


R 


(5) 


Nova No.22 = 


M31N2004-10a 




3301.408 


18.9: 


R 


(2) 


3287.835 


18.64 


R 


(7) 


jZsfi.fiOZ 


18.60 


R 


(7) 


I . -J u o 


19.6 


R 


(6) 




[20.5 


R 


(8) 


Nova No.23 = 


M31N 2004- 10b 




3301.408 


18.6: 


R 


(2) 


3287.835 


19.63 


R 


(7) 


3288.802 


19.06 


R 


(7) 


3357.568 


[21.4 


R 


(6) 


INOVd INO.Z4- — 


M31N 2004-1 lb 




3315.347 


16.7 


R 


(1) 


3315.390 


16.6 


R 


(1) 


3317.352 


17.1 


R 


(1) 


3321.404 


17.4 


R 


(1) 


3324.305 


17.3 


R 


(1) 


3325.218 


17.2 


R 


(1) 


3334.218 


17.5 


R 


(1) 


3335.273 


17.6 


R 


(1) 


3339.296 


17.9 


R 


(1) 


3339.318 


17.9 


R 


(1) 


3344.192 


18.1 


R 


(1) 


3344.214 


18.2 


R 


(1) 


3346.410 


18.3 


R 


(1) 


3347.344 


18.5 


R 


(1) 


3347.370 


18.8 


R 


(1) 


3348.359 


18.7 


R 


(1) 


3360.236 


19.3 


R 


(1) 


3361.324 


19.1 


R 


(1) 


3370.230 


19.5 


R 


(1) 


3370.267 


19.3 


R 


(1) 


3378.391 


19.7 


R 


(1) 


3380.426 


19.7 


R 




3381.276 


19.4 


R 




3381.417 


19.4 


R 




3382.219 


19.3 


R 




3384.212 


19.6: 


R 




3387.400 


20.0: 


R 




3301.408 


[21 


R 


(2) 


3342.172 


18.2 


R 


(2) 


3358.260 


19.2 


R 


(2) 


3373.321 


19.4 


R 


(2) 



18 



W. Pietsch et al.: X-ray monitoring of optical novae in M 31 from July 2004 to February 2005 



Table B.3. continued. 



JD 

(2 450000+) 


Mag 


Band 


Comment 


3377.266 


19.5 


R 


(2) 


3381.249 


19.5 


R 


(2) 


3381.253 


19.5 


V 


(2) 


3382.246 


19.3 


R 


(2) 


3387.231 


19.8 


R 


(2) 


3388.224 


19.5 


R 


(2) 


3357.568 


19.1 


R 


(6) 


IMOVd 1MO.ZJ — 


M3 IN 2004-1 la 




3315.347 


16.6 


R 


(1) 


3315.390 


16.5 


R 


(1) 


3317.352 


17.0 


R 


(1) 


3321.404 


18.1 


R 


(1) 


3324.305 


18.2 


R 


(1) 


3325.218 


18.4 


R 


(1) 


3334.218 


19.0 


R 


(1) 


3335.273 


19.2 


R 


(1) 


3339.296 


19.4 


R 


(1) 


3339.318 


19.6 


R 


(1) 


3344.192 


19.9 


R 


(1) 


3344.214 


19.3 


R 


(1) 


3301.408 


[21 


R 


(2) 


3342.192 


19.3 


R 


(2) 


3358.260 


20.5 


R 


(2) 


3357.568 


19.8 


R 


(6) 


Nova No.26 = 


M3 IN 2004-1 Id 




3325.218 


[18.5: R 


(1) 


3334.218 


17.0 


R 


(1) 


3335.273 


17.3 


R 


(1) 


3339.296 


17.6 


R 


(1) 


3344.192 


18.8 


R 


(1) 


3342.172 


18.5 


R 


(2) 


3357.568 


19.4 


R 


(6) 


3405.633 


[20.5 R 


(8) 


INOVd INO.Z / — 


M3 IN 2004-1 le 




3321.417 


[19.5 R 


(1) 


3339.296 


17.6 


R 


(1) 


3339.339 


17.6 


R 


(1) 


3344.192 


18.5 


R 


(1) 


3346.410 


18.8 


R 


(1) 


3347.344 


18.7 


R 


(1) 


3348.359 


19.0 


R 


(1) 


3360.236 


19.5 


R 


(1) 


3361.356 


19.4 


R 


(1) 


3370.230 


19.5 


R 


(1) 


3378.391 


19.7 


R 


(1) 


3380.426 


19.7 


R 


(1) 


3381.276 


20.0 


R 


(1) 


3381.417 


19.9 


R 


(1) 


3358.260 


19.2 


R 


(2) 


3377.266 


19.7 


R 


(2) 


3288.848 


[22 


R 


(7) 


IMOVd IMO.Zo — 


M31N2004-12a 




3361.356 


19.2 


R 


(1) 


3370.230 


16.8 


R 


(1) 


3370.267 


16.9 


R 


(1) 


3377.293 


18.1 


R 


(1) 


3378.391 


18.1 


R 


(1) 


3380.224 


18.3 


R 


(1) 


3380.426 


18.4 


R 


(1) 


3381.276 


18.5 


R 


(1) 


3381.417 


18.5 


R 


(1) 


3382.219 


18.4 


R 


(1) 


3382.246 


18.4 


R 


(1) 


3384.212 


18.8 


R 


(1) 


3386.202 


18.6 


R 


(1) 


3386.424 


18.8 


R 


(1) 


3387.400 


18.8 


R 


(1) 


3394.234 


19.4 


R 


(1) 


3407.231 


19.7 


R 


(1) 


3373.321 


17.4 


R 


(2) 


3377.266 


18.0 


R 


(2) 


3381.249 


18.4 


R 


(2) 


3381.253 


18.9 


V 


(2) 


3382.246 


18.3 


R 


(2) 


3387.231 


18.7 


R 


(2) 


3388.224 


18.8 


R 


(2) 


3406.326 


19.7 


R 


(2) 


3411.257 


19.7 


R 


(2) 


3357.568 


[22 


R 


(6) 



Table B.3. continued. 



JD Mag Band Comment 
(2450000+) 

Nova No.29 = M31N 2005-0 la 



3377.293 


19.4 


R 


(1) 


3378.391 


17.9 


R 


(1) 


3380.224 


15.72 


R 


(1) 


3380.253 


15.68 


R 


(1) 


3380.437 


15.33 


R 


(1) 


3381.266 


15.32 


R 


(1) 


3381.286 


15.27 


R 


(1) 


3381.306 


15.30 


R 


(1) 


3381.408 


15.34 


R 


(1) 


3381.426 


15.31 


R 


(1) 


3382.219 


15.16 


R 


(1) 


3382.257 


15.21 


R 


(1) 


3384.212 


15.05 


R 


(1) 


3384.252 


15.10 


R 


(1) 


3384.315 


14.95 


I 


(1) 


3384.405 


15.04 


R 


(1) 


3386.202 


15.27 


R 


(1) 


3386.228 


15.26 


R 


(1) 


3386.424 


15.31 


R 


(1) 


3387.212 


15.36 


R 


(1) 


3387.249 


15.34 


R 


(1) 


3387.400 


15.34 


R 


(1) 


3390.287 


15.52 


R 


(1) 


3390.327 


15.50 


R 


(1) 


3394.234 


15.80 


R 


(1) 


3398.274 


16.61 


R 


(1) 


3401.212 


17.17 


R 


(1) 


3407.231 


[19.9 


R 


(1) 


3407.283 


[19.8 


R 


(1) 


3373.321 


[19.8 


R 


(2) 


3377.266 


19.2 


R 


(2) 


3381.249 


15.48 


R 


(2) 


3381.253 


15.45 


V 


(2) 


3382.246 


15.21 


R 


(2) 


3382.251 


15.26 


V 


(2) 


3384.326 


15.12 


R 


(2) 


3384.333 


15.26 


V 


(2) 


3386.300 


15.27 


R 


(2) 


3386.305 


15.65 


V 


(2) 


3387.231 


15.39 


R 


(2) 


3387.237 


15.75 


V 


(2) 


3388.224 


15.42 


R 


(2) 


3388.233 


15.77 


V 


(2) 


3405.273 


19.4: 


R 


(2) 


3406.326 


20.1 


R 


(2) 


3411.257 


[20.3 


R 


(2) 


3257.568 


[21 


R 


(6) 


J+UJ.OJJ 


19 7 




18) 


3509.952 


21.7 


R 


(9) 


3532.699 


21.13 


R 


(10) 


3534.701 


21.38 


R 


(10) 


3535.681 


21.45 


R 


(10) 


3538.697 


21.43 


R 


(10) 


3541.718 


21.2 


R 


(10) 


3651.821 


22.0: 


R 


(11) 


3702.638 


[21.3 


R 


(5) 


3710.730 


21.9 


R 


(12) 


3532.711 


19.09 


Ha 


(10) 


3534.696 


19.03 


Ha 


(10) 


3535.695 


18.98 


Ha 


(10) 


3544.705 


18.94 


Ha 


(13) 


Nova No.30 


= M31N2000-08a 




1752.717 


18.7: 


Ha 


(14) 


1762.733 


17.09 


Ha 


(15) 


1762.741 


16.96 


Ha 


(15) 


3357.568 


[22 


R 


(6) 


Nova No. 31 


= M31N2000-08b 




1752.717 


17.5 


Ha 


(14) 


1762.733 


17.91 


Ha 


(15) 


1762.741 


17.90 


Ha 


(15) 


3357.568 


[22 


R 


(6) 



W. Pietsch et al.: X-ray monitoring of optical novae in M 31 from July 2004 to February 2005 



Table B.3. continued. 



JD 

(2 450000+) 


Mag 


Band 


Comment 


Mr,,,,, M n 10 — 

INOVd INO.JZ — 


M31N2005-05a 




3373.321 


[19 8 




(2) 


3450.265 


Liy.u. 




(2) 


3506.566 


17 2 




(2) 


3510.542 


18.4 


R 


(2) 


3511.539 


18.4 


R 


(2) 


3516.561 


18.7 


R 


(2) 


3518.554 


19.1 


R 


(2) 


3508.961 


18.42 


R 


(9) 


3509.952 


18.35 


R 


(9) 


3527.927 


20.1 


R 


(16) 


3532.699 


21.4 


R 


(10) 


3532.711 


18.50 


Ha 


(10) 


3534.696 


18.90 


Ha 


(10) 


3535.681 


22.0 


R 


(10) 


3535.695 


19.10 


Ha 


(10) 


3538.697 


22.1 


R 


(10) 


3541.718 


[21.8 


R 


(10) 


Mr,,,,, XT,-, "IT _ 

INOVd INO.jj — 


M31N2005-05b 




3301.068 


[22 


R 


(5) 


3405.672 


[21.5 


R 


(8) 


3508.961 


20.2 


R 


(9) 


3509.952 


20.0 


R 


(9) 


3527.943 


20.5 


R 


(16) 


3532.699 


19.5 


R 


(10) 


3532.711 


17.73 


Ha 


(10) 


3534.696 


17.78 


Ha 


(10) 


3534.701 


19.8 


R 


(10) 


3535.681 


19.9 


R 


(10) 


3535.695 


17.84 


Ha 


(10) 


3538.697 


19.9 


R 


(10) 


3539.720 


19.9 


R 


(10) 


3541.718 


20.0 


R 


(10) 


3544.705 


17.51 


Ha 


(13) 


3544.710 


20.0 


R 


(13) 


3545.698 


19.9 


R 


(13) 


3651.821 


[21.7 


R 


(11) 


3702.638 


[21.3 


R 


(11) 


INOVd INO.J't — 


M31N2005-06a 




3550.554 


18.8 


R 


(2) 


3564.493 


19.0 


R 


(2) 


3301.068 


[22 


R 


(5) 


3509.952 


[21.6 


R 


(9) 


3527.943 


[20.5 


R 


(16) 


3532.699 


[22.0 


R 


(10) 


3533.729 


21.1 


R 


(10) 


3534.696 


18.55 


Ha 


(10) 


3534.701 


19.07 


R 


(10) 


3535.681 


18.08 


R 


(10) 


3535.695 


17.56 


Ha 


(10) 


3538.697 


17.63 


R 


(10) 


3539.720 


17.36 


R 


(10) 


3541.718 


18.47 


R 


(10) 


3544.705 


16.36 


Ha 


(13) 


3544.710 


18.14 


R 


(13) 


3545.698 


18.18 


R 


(13) 


3553.847 


18.10 


R 


(17) 


3651.821 


[21.7 


R 


(11) 


3702.638 


[21.3 


R 


(11) 


Nova No. 35 = 


M31N2005-06b 




3257.568 


[21.5 


R 


(6) 


3532.699 


17.97 


R 


(10) 


3532.711 


17.66 


Ha 


(10) 


3533.729 


17.79 


R 


(10) 


3534.696 


17.70 


Ha 


(10) 


3534.701 


18.00 


R 


(10) 


3535.681 


17.97 


R 


(10) 


3535.695 


17.34 


Ha 


(10) 


3538.697 


18.19 


R 


(10) 


3539.720 


18.21 


R 


(10) 


3541.718 


18.43 


R 


(10) 


3544.705 


16.86 


Ha 


(13) 


3544.710 


18.82 


R 


(13) 


3545.698 


18.89 


R 


(13) 


3553.847 


19.33 


R 


(17) 


Nova No.36 = 


M31N2005-06C 




3550.554 


18.4 


R 


(2) 


3301.068 


[22 


R 


(5) 


3509.952 


[21.6 


R 


(9) 



Table B.3. continued. 


JD 


Mag 


Band 


Comment 


(2450000+) 








3527.943 


[20.5 


R 


(16) 


3538.697 


[22.0 


R 


(10) 


3541.718 


[21.6 


R 


(10) 


3544.705 


15.66 


Ha 


(13) 


3544.710 


16.52 


R 


(13) 


3545.698 


17.12 


R 


(13) 


3553.847 


19.75 


R 


(17) 


Mnva Mn %1 — 
nuva i>u.j> / — 


M31N2005-07a 




3575.429 


[19.0 


R 


(1) 


3579.409 


18.4 


R 


(1) 


3581.419 


17.4 


R 


(1) 


3584.404 


19.1 


R 


(1) 


3588.415 


18.8 


R 


(1) 


3564.493 


[19.5 


R 


(2) 


3587.509 


19.3 


R 


(2) 


3594.390 


19.7 


R 


(2) 


3553.847 


[21.7 


R 


(17) 


3651.862 


19.53 


R 


(11) 


3702.638 


20.8 


R 


(5) 


3710.730 


21.03 


R 


(12) 


3760.586 


21.8 


R 


(18) 


3771.346 


21.7 


R 


(19) 


INUVd INO.JO — 


M3 IN 2005- 10b 




3658.303 


[18.8 


R 


(1) 


3660.316 


17.6 


R 


(1) 


3663.235 


17.9 


R 


(1) 


3670.281 


17.9 


R 


(1) 


3671.229 


18.2 


R 


(1) 


3674.237 


18.5 


R 


(1) 


3676.221 


18.1 


R 


(1) 


3683.218 


18.6 


R 


(1) 


3730.266 


19.5 


R 


(1) 


3670.324 


18.2 


R 


(2) 


3671.256 


18.3 


R 


(2) 


3673.238 


18.1 


R 


(2) 


3678.317 


18.6 


R 


(2) 


3686.565 


18.4 


R 


(2) 


3651.862 


[21 


R 


(11) 


3702.638 


18.95 


R 


(5) 


3710.730 


19.31 


R 


(12) 


J /DU.D80 


20.1 


R 


(18) 


3771.346 


19.9 


R 


(19) 


Nova No.39 = 


M31N 2006-02a 




3765.234 


[18.8 


R 


(1) 


3771.264 


19.2 


R 


(1) 


3769.248 


18.0 


R 


(2) 


in i n "7T7 

J / 1U. 1 LI 


[21 


R 


(12) 


3771.346 


19.03 


R 


(19) 


Nova No.40 = 


M31N 2004-1 lg 




3301.409 


[20.0 


R 


(2) 


3315.347 


18.1 


R 


(1) 


3315.390 


18.0 


R 


(1) 


3317.352 


18.4 


R 


(1) 


3321.404 


18.4 


R 


(1) 


Mnvi Mn 4.1 — 


M31N2004-07a 




3143.561 


19.5: 


R 


(2) 


3145.563 


19.1: 


R 


(2) 


3171.541 


19.5: 


R 


(2) 


3181.517 


18.3 


R 


(2) 


3197.526 


18.3 


R 


(2) 


3209.399 


18.4 


R 


(2) 


3220.474 


18.7 


R 


(2) 


3224.497 


19.0 


R 


(2) 


3225.482 


18.6 


R 


(2) 


3226.570 


19.4 


R 


(2) 


3229.557 


19.1 


R 


(2) 


3236.586 


20.0: 


R 


(2) 


3241.560 


18.9: 


R 


(2) 


3253.558 


19.9: 


R 


(2) 


3301.408 


19.8: 


R 


(2) 


3342.192 


19.2: 


R 


(2) 


3358.260 


19.4: 


R 


(2) 


3532.711 


18.02 


Ha 


(10) 


3534.696 


18.07 


Ha 


(10) 


3535.695 


17.9 


Ha 


(10) 


3544.705 


18.5 


Ha 


(13) 
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Table 6. XMM-Newton, Chandra and ROSAT measurements of M 31 optical nova candidates. 



Optical nova candidate X-ray measurements 



Name 


RA (h:m:s)° 


Offset' 


JD 1 


Source name'' 


D 


Observation' 


AT f 




Comment 


M31N 


Dec (d:m:s) a 


(') 


2440 000+ 




(") 


ID 


(d) 


(10 36 ergs _1 ) 




1994-09a 


0:42:42.08 


3.87 


9622.5 






c3 (EPIC) 


2467 


< 0.6 




= 


41:12:18.0 






J004242.1+411218 


0.7 


1912 (HRC-I) 


2591 


1.2 ±0.4 


K2002 


AGPV 1576 








[PFH2005] 313 


3.1 


c4 (EPIC) 


2658 


1.6 ±0.2 


SSS 














mrg (EPIC) 


3583 


< 0.4 




i yyj-\jyu 


0-49-43 10 


24 


9963 5 






9^.8 (PUP 1\ 


1572 


< 7 






41-1 fv04 1 










"3AQ { Aft** 11 


1734 


10 2 ± 2 7 




RJC99 












310 1ACIS 


1765 


16. 1 ± 3.6 




jep-yj 












I S^zL i 1 APTQ Q\ 
loJ4 (AL^lo J) 


i QAn 

1VOU 


1 l.J ± 3.1 












rl-35 


1 i 


1 575 ("API's Q\ 
1J/J (/\i^lo J) 


2224 


13 4 ± 1 2 


SSS HR nKn90A4 










THAzLOzL'i 1^411£AzL 


u.z 


iyiz (^ki^-ij 


ZZJU 


5.5 ± U.o 


K2002 














7GA^ mnp t\ 
ZyUJ (nKl^-lf 


ZJZ/ 


22 - 5 -8.5 
















mrg (nKi^-i) 


JJOJ 


A A j- A 7 
u.o ± U.Z 




1995-1 lc 


0:42:59.3 


2.87 


10049.5 






400780h (HRI) 


37 


< 5.8 






41:16:42 










268 (HRC-I) 


1486 


7.7 ±2.9 




[SI2001] 












309 (ACIS S) 


1648 


8.9 ±2.6 




1995-05 








[PFH2005] 369 


2.1 


cl (EPIC) 


1671 


2.3 ±0.5 


SSS 














310 (ACIS S) 


1679 


13.8 ±3.3 












[PFH2005] 369 


2.1 


c2 (EPIC) 


1857 


3.0 ± 0.8 


SSS 














1 Si^zL < APTQ Q\ 


1 "HI A 
18/4 


7 1 ± 2 4 












[rrrlZUUJj joy 


2 1 


C j \Cri\^, ) 


2040 


4 7 ± 5 


SSS 










r2-63 


U.5 


1J/J lAl^Jo j) 


2138 


1 1 4 ± 1 


o5o-nK, LJ1S.LIZUU4 










juu4zjy.j+4i io4J 


1 3 


1 Ql 7 CHRP I\ 


2164 


10 5 ± 9 












[rrnzuujj joy 


2 1 


c4 (EPIC) 


223 1 


7 6 ± 4 


SSS 














7QAA (UDp T\ 
ZyUO (HKl^-1) 


ZJ lo 


16.8_ 71 
















mrg (trlUj 


3 156 


3.0 ± 0.4 


SSS 














CHT^ / UDP I\ 

jyzj (HKL-lJ 


3296 


4.6 ± 0.9 
















5926m (HRC-I) 


3317 


4.1 ±0.9 
















5927m (HRC-I) 


3349 


3.9 ±0.9 
















5928 (HRC-I) 


3373 


2.6 ±0.8 




1 QQ£ AQk 


U.4Z.JJ.Z 


J.UO 


1 A1A7 ^ 
IUjU/ .J 






r.'J l'CDTp\ 

Cj (t,rl\^ ) 


1782 


< l.U 


recurrent nova 




41:20:46 










1575 (ACIS S) 


1880 


2.2 ±0.8 




GCVS-M31- 








J004255.3+412045 


1.2 


1912 (HRC-I) 


1906 


2.9 ±0.8 


K2002 


V0962 








[PFH2005] 359 


1.1 


c4 (EPIC) 


1973 


3.4 ±0.2 


SSS 














mrg (EPIC) 


2898 


2.0 ± 0.3 


SSS 














5925 (HRC-I) 


3038 


2.8 ±0.9 
















5926m (HRC-I) 


3059 


4.0 ± 0.9 
















5927m (HRC-I) 


3091 


5.6 ± 1.0 
















5928 fHRC-Il 


3115 


3.4 ± 0.9 




1997-08b 


0:42:50.5 


8.42 


10691.5 






c3 (EPIC) 


1398 


< 1.2 




= 


41:07:48 










1912 (HRC-I) 


1522 


< 3.7 




[SI2001] 








[PFH2005] 347 


2.3 


c4 (EPIC) 


1589 


0.7 ± 0.2 


SSS 


1997-09 












mrg (EPIC) 


2514 


<0.3 




1997-1 la 


0:42:42.13 


1.05 


10753.6 






1575 (ACIS S) 


1434 


<0.7 


recurrent nova 




41:15:10.5 










1912 (HRC-I) 


1461 


<0.7 












J004242.1+41 1511 


0.5 


5925 (HRC-I) 


2593 


3.4 ±0.7 
















5926m (HRC-I) 


2614 


4.4 ± 0.7 
















5927m (HRC-I) 


2646 


4.2 ± 0.7 
















5928 (HRC-I) 


2670 


4.1 ±0.7 




iyys-uoa 


U.4J.Z8. /□ 


1U.U4 


1 AQ7A ^ 

luy /u.j 






c 1 (EPIC) 


7^n 
/ jU 


- 1 A 

< l.U 


recurrent nova 




41:21:42.6 










c2 (EPIC) 


936 


< 1.7 




GCVS-M31- 








[PFH2005] 456 


1.1 


c3 (EPIC) 


1119 


1.3 ±0.4 


SSS 


VI 067 












1912 (HRC-I) 


1243 


< 5.0 












[PFH2005] 456 


1.1 


c4 (EPIC) 


1310 


1.7 ±0.3 


SSS 














mrg (EPIC) 


2235 


< 0.4 




1 QQQ 1 Oo 

iyyy-iua 


u.4z.4y. / 


1 ,Uo 


1 1454 7 








/ 33 


^ A 7 






41:16:32 










1912 (HRC-I) 


760 


<0.8 
















mrg (EPIC) 


1751 


10.5 ± 0.9 


SSS 










J004249.7+41 1633 


1.6 


5925 (HRC-I) 


1892 


21.2 ± 1.6 
















5926m (HRC-I) 


1913 


20.8 ± 1.5 
















5927m (HRC-I) 


1944 


19.2 ± 1.5 
















5928 (HRC-I) 


1969 


20.5 ± 1.5 




2000-08a 


0:42:47.44 


1.17 


11719.6* 






310 (ACIS S) 


9 


< 2.2 






41:15:07.6 










1854 (ACIS S) 


203 


<4.2 




WeCAPP- 












1570 (HRC-I) 


352 


16.8 + «; 




N2000-05 








r2-61 


1.7 


1575 (ACIS S) 


468 


9.6 ± 1.0 


SSS-HR, DKG2004 










J004247.4+411507 


0.2 


1912 (HRC-I) 


494 


5.2 ±0.6 


K2002 














5925 (HRC-I) 


1627 


< 1.3 
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Table 6. continued. 



21 



Optical nova candidate X-ray measurements 



Name 


RA (h:m:s)" 


Offset* 




Source name rf 


D 


Observation 6, 


AT? 


4 


Comment 


M31N 


Dec (d:m:s)" 


(') 


2440000+ 




(") 


ID 


(d) 


(10 36 ergs-') 




2000-07 a 


0:42:43.97 


1 .78 


1 1753.0* 






cl (EPIC) 


-32 


< 0.7 






41:17:55.5 










c2 (EPIC) 


154 


< 1.4 




WeCAPP- 












1854 (ACIS S) 


170 


7.1 ±2.4 




N2000-03 








[PFH2005] 320 


1.3 


c3 (EPIC) 


337 


9.5 ±0.7 


SSS 










r2-60 


0.8 


1575 (ACIS S) 


435 


13.4 ± 1.2 


SSS-HR, DKG2004 










J004243.9+411755 


0.3 


1912(HRC-I) 


461 


8.4 ±0.8 


K2002 










[PFH2005] 320 


1.3 


c4 (EPIC) 


528 


5.5 ±0.4 


SSS 














„, / TJ nip) 

mrg (triU; 


1453 


13.5 ± 0.7 


SSS 














enic /udp t*i 
jvIj (rlKL-1) 


159 1 


12.0 ±1.2 
















jyzom (HKU-l; 


1612 


12.3 ± 1.2 
















CQT7™ (LTDp T\ 


1 644 


10T_i_ 1 
1Z.Z ± l.Z 
















5928 (HRC-I) 


1668 


9.6 ±1.1 




ZUUl-Uou 


A-/1 -1/1 A 1 
U.4Z.j4.o1 


2.76 


12150.6* 






„Q /CDTP) 

Co (trlL.) 


-61 


< 0.5 


close to 




41 . 1 fi. 1 J.U 










1 <7< ( A flC C \ 


J 1 


< i.y 


[rroZUUjJ Lai 


WeLArr- 










1 

" 1 


1010 /LTDp T\ 

iy 1Z (riKL-lJ 




u.o ± U. j 




N2001-12 










2.5 


c4 (EPIC) 


130 


0.7 ± 0. 1 


SSS 














mrg (EPIC) 


1055 


<0.4 




onn 1 1 rta 

ZUU 1-1 Ud 


U.4J.UJ. J 1 


J. DA 


1 1 QA A* 
1Z150.4 






mi-rt /CDir , \ 

mrg (c,ri\^.) 


i ni o 

1U1V 


< i .j 






41* 12" 1 1 5 










J7Z.J ( riivv_ 1 ) 


1158 


3 4 ± 1 1 
















5926m (HRC-I) 


1179 


2.2 ±0.9 
















5927m (HRC-I) 


1211 


5.2 ± 1.3 












J004303.2+411211 


0.9 


5928 (HRC-I) 


1235 


3.7 ± 1.0 




2001-10f 


0:41:54.26 


12.86 


12196.3 






1912 (HRC-I) 


17 


< 6.7 


not [SI2001] 1992-01* 




41:07:23.9 






[PFH2005] 191 


0.9 


c4 (EPIC) 


84 


37.0 ± 1.7 


SSS 










[PFH2005] 191 


0.9 


si (EPIC) 


90 


13.1 ±0.7 


SSS 














mrg (EPIC) 


1009 


< 0.8 




2002-0 lb 


0:42:33.89 


2.99 


12282.3* 






c4 (EPIC) 


-2 


<0.5 






41:18:23.9 










2905 (HRC-I) 


8 


< 9.1 




WeCAPP- 










-0.2 


2906 (HRC-I) 


146 


27 5 +12 -° 




N2002-01 












mrg (EPIC) 


925 


<0.3 





Notes: a : RA, Dec are given in J2000.0 

b : projected distance from M 31 nucleus position (RAqooo = 00 /, 42 m 44*324, <5 J2 ooo = +41° 16'08'.'53; ICrane et aUl992T) 



£ : * indicates well defined start date of optical outburst, < outburst start before, else badly defined (see text) 
. full source names from K2002 are CXOM31 Jhhmmss.s+ddmmss 
e : forXMM-Newtoncl corresponds to ObsID 01 12570401, c2 to 01 12570601, c3 to 0112570701, c4 to 0112570101 and si to 0112570201 (see PFF2005), 
"mrg (EPIC)" indicates the merged data of ObsID 0202230201, 0202230401, and 0202230501 

for Chandra we give ObsID and camera used (see text). 5926m indicate the merged data of ObsIDs 6177 and 5926, 5927m those of 6202 and 5927, 
"mrg (HRC-I)" indicates the merged data of ObsIDs 5925-5928, 6177 and 6202 
f; time after observed start of optical outburst 

g : un-absorbed luminosity in 0.2-1.0 keV band assuming a 50 eV black body spectrum with Galactic absorption, upper limits are 3o~ 
: wrong identification by PFF2005 (see Smirnova & Alksnis 2006) 
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Table 7. X-ray detections and upper limits of M 3 1 optical nova candidates within about a year after outburst using Chandra and 
XMM-Newton observations from July 2004 to February 2005. 



Optical nova candidate 



X-ray measurements 



Name 


RA (h:m:s)° 


Offset* 


JD 1 


Source name" 


D 


Observation' 


AT f 


L x 


Comment 


M31N 


Dec (dinKs)" 


CI 


2 450 000+ 




("1 


ID 




(10 36 erg s~h 




2003-1 la 


0:42:53.78 


3.17 


2948.5* 






mrg (EPIC) 


257 


< 2.5 






41:18:46.2 






J004253.7+411846 


0.2 


5925 (HRC-I) 


397 


22.7 ± 1.7 


SSS (ACIS-I) 














5926m (HRC-I) 


418 


27.6 ± 1.8 
















5927m (HRC-I) 


450 


21.2 ± 1.6 
















5978 CHRC-I1 


474 


21.1 ± 1.6 




2003-1 lb 


0:43:00.76 


5.62 


2973.4* 






mrg (EPIC) 


232 


< 0.9 






41:11:26.9 






J004300.7+411126 


0.5 


5925 (HRC-I) 


372 


9.0 ± 1.3 


soft (ACIS-I) 














5926m (HRC-I) 


393 


8.4 ± 1.2 
















5927m (HRC-I) 


425 


9.1 ± 1.3 
















5978 CHRC-T1 


449 


10.4 ±1.3 




2003-12a 


0:43:04.73 


5.38 


2992.3 






mrg (EPIC) 


213 


< 0.6 






41:12:21.9 










5925 (HRC-I) 


353 


< 3.7 
















5926m (HRC-I) 


374 


< 5.0 
















5927m(HRC-I) 


406 


< 5.0 
















5978 CHRC-T^ 


430 


< 3.1 




2003-12b 


0:42:54.14 


2.07 


2992.3 






mrg (EPIC) 


213 


< 0.3 






41:15:12.2 










5925 (HRC-I) 


352 


< 2.6 
















5926m (HRC-I) 


373 


< 2.4 
















5927m (HRC-I) 


405 


< 1.6 


















429 


< 2.2 




2003- 12c 


0:42:53.24 


6.67 


2994.2 






mrg (EPIC) 


211 


< 1.7 






41:22:35.9 










5925 (HRC-I) 


351 


< 3.7 
















5926m (HRC-I) 


372 


< 4.6 
















5977m CHRC-n 


404 


< 3.6 


















428 


< 4.6 




2004-Olb 


0:42:41.19 


0.71 


3006.2 






5925 (HRC-I) 


339 


< 1.0 






41:15:45.0 










5926m (HRC-I) 


360 


< 1.3 
















5927m (HRC-I) 


392 


< 1.3 
















5978 CHRC-I1 


416 


< 0.7 




2004-Ola 


0:43:08.65 


4.60 


3027.2 






mrg (EPIC) 


178 


< 0.8 






41:15:35.4 










5925 (HRC-I) 


318 


< 2.4 
















5926m (HRC-I) 


339 


< 2.9 
















5927m (HRC-I) 


371 


< 2.9 
















5928 (HRC-I) 


395 


< 3.2 




2004-03a 


0:42:36.21 


1.61 


3068.3* 






mrg (EPIC) 


137 


< 2.7 






41:15:37.9 










5925 (HRC-I) 


278 


< 1.8 
















5926m (HRC-I) 


299 


< 1.4 
















5927m (HRC-I) 


331 


< 1.2 
















5978 CHRC-11 


355 


< 1.8 




2004-03b 


0:43:06.72 


5.92 


3079.3 






mrg (EPIC) 


126 


< 0.7 






41:11:58.5 










5925 (HRC-I) 


267 


< 2.5 
















5926m (HRC-I) 


288 


< 2.2 
















5927m (HRC-I) 


320 


< 2.3 
















5978 CHRC-T^ 


344 


< 2.1 




2004-05b 


0:42:37.04 


2.16 


3143.6 






mrg (EPIC) 


62 


< 0.9 






41:14:28.5 










5925 (HRC-I) 


202 


< 1.4 
















5926m (HRC-I) 


223 


6.4 ± 0.9 
















5927m (HRC-I) 


255 


11.3 ± 1.2 












1004737 0+41 1478 


0.6 


5978 CHRC-T1 


279 


19.4 ±1.5 




2004-05a 


0:42:37.55 


6.01 


3144.6 






mrg (EPIC) 


61 


< 1.0 






41:10:16.4 










5925 (HRC-I) 


201 


< 3.8 
















5926m (HRC-I) 


222 


< 2.5 
















5927m (HRC-I) 


254 


< 3.1 
















5928 (HRC-I) 


278 


< 2.8 




2004-05c 


0:43:04.04 


8.43 


3145.6 






mrg (EPIC) 


61 


< 0.6 






41:23:42.6 










5925 (HRC-I) 


200 


<4.6 
















5926m (HRC-I) 


221 


< 4.6 
















5927m (HRC-I) 


253 


< 6.4 
















5928 (HRC-I) 


277 


< 3.6 




2004-06a 


0:42:22.31 


4.78 


3164.5 






4719(ACIS-I) 


40 


< 7.3 






41:13:44.9 










mrg (EPIC) 


41 


< 0.7 
















4720 (ACIS-I) 


87 


10.2 ±4.2 
















4721 (ACIS-I) 


119 


62.1 ±9.0 


sss 














4722 (ACIS-I) 


145 


47.1 ±8.3 
















4723 (ACIS-I) 


180 


< 5.4 












J004222.3+411345 


1.0 


5925 (HRC-I) 


181 


16.2 ± 1.5 
















5926m (HRC-I) 


202 


2.8 ±0.8 
















5927m (HRC-I) 


234 


< 3.1 
















5928 (HRC-I) 


258 


< 2.6 
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Table 7. continued. 





Optical nova candidate 






X-ray measurements 










Name 


RA (h:m:s)« Offset* 


JD C 


Source name D 


Observation 6 


AT' 


L x 


Comment 


M31N 


Dec (d:m:s) <1 


(') 


"> A CA AAA i 

z 450 000+ 


(") 


ID 


(d) 




'inn a Aicu 
2004-06 b 


0:42:41.30 


2.15 


3178.5 




mrg (EPIC) 


27 


<0.2 






41:14:04.2 








5925 (HRC-I) 


168 


< 1.0 














5926m (HRC-I) 


189 


< 1.1 














run /T inn t\ 

5927m (HRC-I) 


221 


< 0.8 














caio / Tir> i - " 1 t\ 

592o (HRC-1) 


245 


< 0.9 




inn a f\£. „ 
2004-Ooc 


0:42:49.02 


3.28 


3181.5 




mrg (EPIC) 


24 


< 1.0 






41:19:17.8 






1004249.0+411918 0.9 


5925 (HRC-I) 


165 


33.9 ± 2.0 


SSS (ACIS-I) 












5926m (HRC-I) 


186 


26.9 ± 1.9 














run / T in /-^ -\\ 

5927m (HRC-1) 


218 


17.8 ±1.5 














5928 (HRC-I) 


242 


9.1 ± 1.2 




2004-07 a 


0:42:43.88 


1.44 


3181.5 




mrg (EPIC) 


24 


< 0.8 






41:17:35.0 








5925 (HRC-I) 


165 


< 0.7 














5926m (HRC-I) 


186 


< 0.9 














5927m (HRC-I) 


218 


< 1.0 














5928 (HRC-I) 


242 


< 0.6 




2004-08a 


0:42:20.62 


4.45 


3220.5* 




4719 (ACIS-I) 


-15 


< 4.0 






41:16:09.5 








4720 (ACIS-I) 


32 


< 13.8 












1004220.7+411608 1.8 


4721 (ACIS-I) 


64 


51.9 ± 8.2 


sss 












4722 (ACIS-I) 


90 


< 4.0 














4723 (ACIS-I) 


125 


< 6.2 














rA^r / T in /-^ i\ 

5925 (HRC-I) 


126 


< 2.1 














5926m (HRC-1) 


147 


< 2.8 














5927m (HRC-I) 


179 


< 2.0 














5928 (HRC-I) 


203 


< 3.4 




OAA/I AQU 
2004-00 D 


0.4J. 26.04 


8.01 


3225.5* 




5925 (HRC-I) 


121 


< 9.2 






41:16:40.8 








5926m (HRC-1) 


142 


< 12.2 














592 /m (HRC-1) 


174 


< 10.5 














5928 (HRC-I) 


198 


< 7.8 




2004-00 C 


A-/1 -A T7 
0.42.42. / / 


0.49 


3239.5 


1004242.7+411545 0.3 


5925 (HRC-I) 


107 


9.3 ± 1.0 


SSS (ACIS-I) 




41:15:44.7 








5926m (HRC-I) 


128 


1.2 ± 0.4 














C(n7™ /Tin i\ 

592 /m (HRC-1) 


160 


< 1.6 














5928 (HRC-I) 


184 


< 0.7 




OAA/1 AO.. 

2004-Oya 




l.OZ 


3251.5* 




rAAr /Tin/1 i\ 

5925 (HRC-I) 


95 


< 0.5 






41:14:42.5 








5926m (HRC-I) 


1 16 


< 0.7 














Ct\>~\~I /T in/1 i\ 

5927m (HRC-I) 


148 


< 0.7 














5928 (HRC-I) 


172 


< 1.5 




2004- 1 0a 


0.42.5 1 .64 


1.42 


3258.4 




rAAC /Tin/1 i\ 

5925 (HRC-I) 


88 


< 0.8 






41:16:18.2 








rAA/ /iinn i\ 

5926m (HRC-1) 


109 


< 1.5 














CCl>~\~I /linn i\ 

5927m (HRC-I) 


141 


< 0.5 














5928 (HRC-I) 


165 


< 1.2 




inn /i aau 
2004-09 b 


0:42:44.45 


0.04 


3264.6 




5925 (HRC-I) 


82 


< 1.6 






41:16:10.5 








CCl>~\£ /linn i\ 

5926m (HRC-1) 


103 


< 3.2 














r/"\^~7 /T in/1 t\ 

5927m (HRC-I) 


135 


< 2.3 














rA^O /Tin/1 i\ 

5928 (HRC-I) 


159 


< 1.6 




TAA/l 1 AU 

2004- 10b 


0:42:47.24 


0.60 


3267.4 




5925 (HRC-I) 


79 


< 0.9 






41:15:54.5 








5926m (HRC-I) 


100 


< 0.8 














CAn /T in/i T\ 

5927m (HRC-I) 


132 


< 1.0 














rA^O /Tin/1 i\ 

5928 (HRC-I) 


156 


< 0.8 




OAA/I 1 1 -P 

2004- lit 


0:42:47.15 


0.56 


3311.8 




4722 (ACIS-I) 


-1 


< 67.2 


recurrent? 




41:16:19.8 








4723 (ACIS-I) 


34 


20.3 ± 5.0 












iaaji^'7 i i <i i/ia 

1004247.1+411620 0.3 


rAAC /TTn/1 t\ 

5925 (HRC-I) 


35 


353.3 ± 6.2 


SSS (ACIS-I) 












rAA/ /iinn t\ 

5926m (HRC-1) 


55 


11.4 ± 1.2 














con m ninri i\ 

592 /m (HRC-1) 


87 


1.2 ± 0.6 














5928 (HRC-I) 


112 


< 2.0 




2004- 11a 


A-/1 -A 01 
0.42.42.81 


2.34 


3315.3 




5925 (HRC-I) 


31 


< 1.4 






41:18:27.8 








5926m (HRC-I) 


52 


< 1.1 














592 /m (HRC-1) 


84 


< 2.5 














5928 (HRC-1) 


108 


< 1.9 




2004- lib 


0:43:07.45 


4.76 


3315.3 




5925 (HRC-I) 


31 


< 3.5 






41:18:04.6 








5926m (HRC-I) 


52 


< 4.2 














5927m (HRC-I) 


84 


11.5 ± 1.4 












1004307.4+411804 0.1 


5928 (HRC-I) 


108 


16.2 ± 1.6 




2004-1 lg 


0:42:52.48 


2.41 


3315.3 


1004252.4+411800 0.3 


5925 (HRC-1) 


31 


27.5 ± 1.8 


SSS (ACIS-I) 




41:18:00.2 








5926m (HRC-I) 


52 


82.1 ±3.0 














5927m (HRC-I) 


84 


5.9 ± 0.9 














5928 (HRC-I) 


108 


2.6 ± 0.6 




2004-1 lc 


0:42:32.29 


3.99 


3326.4 




5925 (HRC-I) 


20 


< 1.8 






41:19:25.7 








5926m (HRC-I) 


41 


< 1.7 














5927m (HRC-I) 


73 


< 2.2 














5928 (HRC-I) 


99 


< 2.3 
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Table 7. continued. 



Optical nova candidate X-ray measurements 



Name 


RA (h:m:sf 


Offset* 


ID 1 


Source name d D 


Observation^ 




Comment 


M31N 


Dec (d:m:s) fl 


(') 


2 450000+ 


o 


ID 


(d) 




2004-1 Id 


0:42:45.46 


0.46 


3334.2 




5925 (HRC-I) 


12 


< 0.9 




41:16:33.2 








5926m (HRC-I) 


33 


< 1.0 












5927m (HRC-I) 


65 


< 1.4 












5928 (HRC-I) 


89 


< 1.3 


2004-1 le 


0:43:31.85 


11.01 


3339.3 




5925 (HRC-I) 


7 


< 16.3 




41:09:42.6 








5926m (HRC-I) 


28 


< 9.9 










J004331.6+410943 1.9 


5927m (HRC-I) 


60 


35.9 ±4.0 












5928 (HRC-I) 


84 


9.1 ±3.5 


2005-0 la 


0:42:28.39 


3.03 


3378.3* 




5926m (HRC-I) 


-11 


< 1.3 




41:16:36.1 








5927m (HRC-I) 


21 


< 1.3 












5928 (HRC-I) 


45 


< 1.6 


2005 -02a 


0:42:52.79 


2.30 


3420.3 




5927m (HRC-I) 


-21 


< 1.5 




41:14:28.9 








5928 (HRC-I) 


3 


< 1.5 



Notes: °: RA, Dec are given in J2000.0 

h : projected distance from M 31 nucleus position (RA J2 ooo = 00* 42"' 445 324, £>j 2 ooo = 

+41°16'08'/53; Crane et al. 1992) 



c : * indicates well defined start date of optical outburst, < outburst start before, else badly defined (see text) 
: full source names are CXOM31 Jhhmmss.s+ddmmss 
e : for XMM-Newton "mrg" indicate the merged EPIC data of ObsID 0202230201, 0202230401, and 0202230501 

for Chandra we give ObsID and camera used (see text). 5926m indicate the merged data of ObsIDs 6177 and 5926, 5927m those of 6202 and 5927 
f; time after observed start of optical outburst 

g : un-absorbed luminosity in 0.2-1.0 keV band assuming a 50 eV black body spectrum with Galactic absorption, upper limits are 3o~ 



Table 8. Observed and derived Parameters of X-ray detected optical novae in M 31. 



Optical measurements X-ray measurements derived parameters 



Name" 


R" 


Brightness 1, 


tis 


SSS phase 


L d 
L x 


^BB 


Ejected mass 


Burned mass 


M31N 




(mag Filter) 


(d) 


Start (d) 


Turn-off (d) 




(eV) 


(10- 5 M G ) 


(10~ 6 M G ) 


1995-09b 




15.6 Ha 






2327 - 3383 


16.1 






3.9-5.7 


1995-1 lc 




16.3 Ha 






> 3373 


13.8 






> 5.7 


1996-08b 


r 


16.1 Ha 




1782 - 1880 


> 3115 


5.6 




330 - 370 


> 5.2 


1997-1 la 


r 


18.0 R 




1461 - 2593 


> 2670 


4.4 




220 - 700 


>4.5 


1998-06a 


r 


16.3 Ha 






1310-2235 


1.7 






2.2 - 3.7 


1999- 10a 




17.5 w 




760- 1751 


> 1969 


21.2 


30-38 


61 - 320 


> 3.3 


2000-08a 




18.6 R 




203 - 253 


494 - 1627 


16.8 




4.3 - 6.7 


0.83-2.7 


2000-07a* 




16.8 R 


22.4 


154- 170 


> 1668 


13.5 


28 - 37 


2.5 - 3.0 


>2.8 


2001-08d* 




16.7 R 


11.8 


< 63 


< 1055 


0.7 




< 0.42 


< 1.8 


2001-10a* + 




17.0 R 


39.3 


1019-1158 


> 1235 


5.2 




110- 140 


> 2.1 


2001-10f 




16.6 B 




17-84 


< 1009 


37.0 




0.03 - 0.74 


< 1.7 


2003-1 la* 




16.9 R 




256 - 396 


> 473 


27.6 




6.9-16 


>0.79 


2003-1 lb* 




17.4 R 


42.2 


227 - 367 


> 444 


10.4 




5.4-14 


>0.75 


2004-05b 




17.2 R 


49.7 


202 - 223 


> 279 


19.4 




4.3-5.2 


> 0.47 


2004-06a 




17.2 R 


19.7 


41 - 87 


145 - 180 


62.1 


63 - 87 


0.2-0.8 


0.24 - 0.30 


2004-06c 




17.1 R 


10.9 


24-165 


> 242 


33.9 




0.6 - 2.9 


> 0.41 


2004-08a 




17.4 R 




32-64 


64-90 


51.9 


60 - 120 


0.1-0.4 


0.11-0.15 


2004-08c 




18.7 R 


50.3 


< 107 


128 - 160 


9.3 




< 1.2 


0.21-0.27 


2004-1 If 


? 


17.9 R 


28.4 


< 34 


35-55 


353.3 




<0.1 


0.06 - 0.09 


2004-1 lb + 




16.6 R 


32.0 


52-84 


> 108 


16.2 




0.3-0.7 


>0.18 


2004-1 lg 




17.9 R 


28.4 


< 31 


52-84 


82.1 




< 0.1 


0.09-0.14 


2004-1 le 




17.6 R 


34.6 


28-60 


> 84 


35.9 




0.08 - 0.4 


> 0.14 



Notes: * indicates that the date of outburst is well defined, + indicates novae confirmed by optical spectra 

: Flag for recurrent novae: "r" indicates recurrent nova candidates, "?" the recurrent candidate discussed in Sect. [2] 
c : "w" indicates without filter 

d : un-absorbed luminosity in 0.2-1.0 keV band in units of 10 36 erg s -1 during observed maximum X-ray brightness assuming 

a 50 eV black body spectrum with Galactic absorption 
e : allowed black body temperature range from spectral fit 
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Table B.l. Nova positions of novae measured by Kamil Hornoch on discovery images or on best images available at the time of 
announcement of discovery. Eight additional positions for novae No. 24, 25, 32, 33, 37 to 39, and 41 were measured on deep images 
with better signal to noise for novae and with better resolution compared to announcement images. Discoverers and references for 
the individual novae are given under columns "Dis." and "Ref.". For photometric data of individual novae see Table IB . 3l and IB .2 1 



No. 


Name" 


RA 


Dec 


Offset 




Outburst 








Dis. 6 


Refs.' 




M31N 


J2000 

(h:m:s) 


J2000 
(+d:m:s) 


RA 


Dec 


JD 

2450000+ 


R 

(mag) 




(d) 






j 


oaai (iHi 
zuuz-uoa 


aa-zlo-^a. Q9 
uu.4z. ju.yz 


+41 


06:13.1 


1 52" W 


596" S 


z+yu. jzj 


17 05 




51.0(52'') 


/■A 

(a) 


' 1 1 (w 
(1,1U) 


2 


OAA1 AAK 

ZUU3-UOD 


Uu.4J.J6. 1 / 


+41 


16:39.4 


583' E 


30" N 


Zo 1 J. jU / 


1 6.7 


7.0-40.6 (28'') 


(a) 


(2) 


3 


1AA1 A"7K 

ZUU3-U/D 


UU.4Z. 1 J. 51 


+41 


12:00.5 


318' W 


252 ' S 


ZOJJ.4GO 


16.9 


16.6- 


-15.5 (ZU ) 


(a) 


(3) 


4 


1AAO 

2003-06d 


AA.^I.d 1 1A 

UO:42:41. 1U 


+41 


18:32.0 


36" W 


144" N 


2840.531 


1 8.5 






(a) 


(3) 


5 


2003-09b 


00:42:46.72 


+41 


19:46.7 


26" E 


219" N 


2913.335 


17.0 




52.7 (53 d ) 


(a) 


(4,11) 


6 


2003-08C 


00:42:41.09 


+41 


16:16.3 


37" W 


8" N 


2930.476 


17.9 






(b) 


(11) 


7 


2003-1 la 


00:42:53.64 


+41 


18:45.9 


105" E 


157" N 


2952.5/3 


16.9 






(a) 


(5) 


8 


2003- 12a 


00:43:04.77 


+41 


12:23.0 


231" E 


226" S 


2997.195 


17.8 




34.2 (35'') 


(a) 


(6) 


9 


2004-0 la 


00:43:08.65 


+41 


15:35.4 


274" E 


33" S 


3035.232 


17.8 


46.5- 


-87.3 (48'') 


(a) 




10 


2004-03a 


00:42:36.21 


+41 


15:37.9 


92" W 


31" S 


3068.267 


17.3 




11.0(12') 


(a) 




1 1 


2004-03b 


00:43:06.72 


+41 


1 1:58.5 


253" E 


250" S 


3079.272 


18.1 






(a) 




12 


2004-05a 


00:42:37.55 


+41 


10:16.4 


76" W 


352" S 


3144.560 


17.0 




19.4-28.2 


(b) 




13 


2004-05b 


00:42:37.04 


+41 


14:28.5 


82" W 


100" S 


3143.561 


17.2 




49.7 


(b) 




14 


2004-05c 


00:43:04.04 


+41 


23:42.6 


222" E 


454" N 


3145.563 


18.4 




36.4 


(b) 




15 


2004-06a 


00:42:22.31 


+41 


13:44.9 


248" W 


144" S 


3164.541 


17.2 




19.7 


(a) 




16 


2004-06b 


00:42:41.30 


+41 


14:04.2 


34" W 


124" S 


3178.503 


17.8 




45.0-47.7 


(a) 




17 


2004-06c 


00:42:49.02 


+41 


19:17.8 


53" E 


189" N 


3181.517 


17.1 




10.9 


(a) 




18 


2003-07a 


00:42:02.93 


+41 


05:01.5 


468" W 


667" S 


2847.480 


17.6 




< 255.9 


(d) 




19 


2004-08a 


00:42:20.62 


+41 


16:09.5 


267" W 


1" N 


3220.474 


17.4 






(d) 




20 


2004-08b 


00:43:26.84 


+41 


16:40.8 


479" E 


32" N 


3225.482 


17.3 




39.6-63.0 


(b) 


(7,12) 


21 


2004-09a 


00:42:40.25 


+41 


14:42.9 


46" W 


86" S 


3251.518 


17.5 




23.8-31.5 


(c) 


(7,12) 


22 


2004- 10a 


00:42:51.84 


+41 


16:18.2 


84.7" E 


9.7" N 


3287.835 


18.6 






(f) 




23 


2004- 10b 


00:42:47.24 


+41 


15:54.6 


32.9" E 


13.9" S 


3288.805 


18.6 






(f) 




24 


2004-1 lb 


00:43:07.43 
00:43:07.46 


+41 
+41 


18:04.4 
18:04.4 


260.4" E 


115.9"N 


3315.347 


16.6 




32.0 


(a) 


(13) 


25 


2004-1 la 


00:42:42.76 
00:42:42.80 


+41 
+41 


18:28.0 
18:28.0 


17.6" W 


139.5" N 


3315.347 


16.5 




1 1.7 


(a) 


(13) 


26 


2004-1 Id 


00:42:45.47 


+41 


16:33.1 


12.9" E 


24.6" N 


3334.218 


17.0 




15.3 


(a) 




27 


2004-1 le 


00:43:31.85 


+41 


09:42.6 


536.3" E 


385.9" S 


3339.296 


17.6 




34.6 


(a) 




28 


2004- 12a 


00:42:28.05 


+41 


09:55.6 


183.6" W 


372.9" S 


3370.230 


16.8 




14.0-17.2 


(a) 




29 


2005-0 la 


00:42:28.38 


+41 


16:36.2 


179.7" W 


27.7" N 


3380.437 


15.04 




16.2 


(a) 


(8,14) 


30 


2000-08a 


00:42:47.47 


+41 


15:07.5 


35.5" E 


61.0" S 


1762.733 


16.96 e 






(g) 




31 


2000-08b 


00:42:46.76 


+41 


12:51.8 


27.5" E 


196.7" S 


1752.717 


17.5'' 






(g) 




32 


2005-05a 


00:42:54.84 
00:42:54.81 


+41 
+41 


16:51.5 
16:51.7 


118.5"E 


43.0" N 


3506.566 


17.2 




13.4 


(b) 




33 


2005-05b 


00:42:47.15 
00:42:47.15 


+41 
+41 


15:35.7 
15:35.6 


31.9" E 


32.8" S 


3532.699 


19.5 






(h) 




34 


2005-06a 


00:42:28.42 


+41 


16:50.7 


179.3" W 


42.2" N 


3539.720 


17.36 




< 51.6 


(e) 




35 


2005-06b 


00:41:37.22 


+41 


13:11.7 


756.8" W 


176.8" S 


3533.729 


17.79 






(e) 




36 


2005-06c 


00:42:31.39 


+41 


16:20.7 


145.8" W 


12.2" N 


3544.710 


16.52 




6.3 


(i) 




37 


2005-07a 


00:42:50.71 
00:42:50.79 


+41 
+41 


20:40.2 
20:39.9 


72.0" E 


271.7" N 


3581.419 


17.4 




11.5 


(a) 




38 


2005-10b 


00:42:42.18 
00:42:42.11 


+41 
+41 


18:00.1 
18:00.5 


24.2" W 


11 1.6" N 


3660.316 


17.6 




< 76.2 


(c) 




39 


2006-02a 


00:42:50.68 
00:42:50.68 


+41 
+41 


15:49.1 
15:49.9 


71.7" E 


19.4" S 


3769.248 


18.0 






(c) 




40' 


2004-1 lg 


00:42:52.62 


+41 


18:02.4 


93.5" E 


113.9" N 


3315.350 


18.0 








(9) 


41 ! 


2004-07a 


00:42:43.90 
00:42:43.89 


+41 
+41 


17:34.7 
17:34.9 


4.8" W 


86.2" N 


3181.517 


18.3 








(9) 



Notes: 

a : following CBAT nomenclature (see text) 

b : Discoverers of novae: (a) K. Hornoch, (b) K. Hornoch & R Kusnirak, (c) K. Hornoch & M. Wolf, (d) K. Hornoch & L. Sarounova, (e) K. Hornoch & D. Mackey, if) K. Hornoch, P. 
Garnavich, X. Zhang, T. Pimenova, (g) K. Hornoch & D. Carter, (h) K. Hornoch, P. Garnavich, B. Tucker, (i) K. Hornoch & N. Walton 

c : References for detection: (D IHornoch etaj] 120021) , (2) IHornocH I2003al) . (3) IHornoch eta?] I2003bl) , (4) IHornoch etal] I2003al) . (5) IHornoch & Ku snirak 1 2003). (6) Mobberl evetai] 
120041) , (7) IHornoch eTafl 120041) , (8) IHomoch etaj] 12005T) , (9) FBR2007 

References for spectral confirmation: (10) IHornoch et ai] I2002D . (11) Idi Mille et al] 120031) , (12) IHornoch et aT] 120041) , (13) Filippenko et al. (2004, see 
http://cfa-www.harvard.edu/iau/CBATJVI31.html i, (14) lDella Valle et al]l2005l) 
see lSimon etal] 120051) 

e : H„ magnitudes 

discovered in the WeCAPP program (FBR2007), pre-discovery detections reported her point to an earlier date of outburst; there is significantly greater uncertainty in the position 
determination due to the very non-uniform background at the position of this nova 

s : discovered by Fiaschi et al. (2004, see http://cfa-www.harvard.edu/iau/CBATJV131.html i and in the WeCAPP program (FBR2007) 



